Historic Preservation Act of 1971 (as amended in 1974) and it’s implementing
regulations (11 AAC 16).

For the purpose of this report, a cultural resource site is defined as a
bounded area containing physical evidence of past or present human activities
which can be detected through surficial observation and/or archaeological
techniques. A site can be prehistoric, historic or contemporary in age. Sites
are considered to be separate loci of human activity (different sites) when 30
meters (93 feet) separates individual artifacts, structures, buildings, or
objects. Sites reported only through oral tradition, historical records, or
which cannot otherwise be identified with in gity physical evidence of human
activities are not considered to be sites in this report. Such "sites” are not
entered onto the Alaska Heritage Resources Survey (AHRS) under current Division
of Geological and Geophysical Surveys policy. The term “site type* is employed
as a concept embodying groupings of sites according to function, age, location,
artifact contents or features, or other combinations of discrete or continuous
variables, An object (artifact) is defined as a material thing of functional,
aesthetic, cultural, historical, or scientific value that may be, by nature or
design, movable.

The entire project right-of-way or primary impact area was walked. Test
pits were made, using shovels or trowels, as the survey team judged to be
appropriate. Obvious surface and subsurface features were noted and photo-
graphs taken. Architectural information, with measurements, was coliected
where appropriate. Oral interviews with local residents were conducted, both
informally and formally, to gather additional information about known sites,
people, and events associated with sites along the project, and to gather
information about previously unknown sites in or adjacent to the project area.
And finally, research was conducted in museums and libraries in Alaska to
search for historic photographs and other information necessary to write a
historical narrative of the project area and to c¢valuate the sites/features
found during the survey.
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SUMMARY

This report presents and discusses data collected and analyzed as
part of the interagency placer mining research project during the
1984 and 1985 field seasons. In the Birch Creek drainage turbidity and
discharge were observed the past two years and water chemistry was
examined at 26 sites in 1984. Qutside the Birch Creek drainage
turbidity was measured throughout the 1984 and 1985 summers at four
state waysides and on the Talovana River. During 1985 village
residents from Birch Creek Village, Minto, Allakaket, and Evansville
mailed in samples for turbidity analysis. Al} the data from these
analyses and observations are presented in appendices of this report.

Water chemistery data indicate that pollution fram placer mining is
primarily tied ta sediment. Turbidity monitoring shouws that sediment
levels remain high throughout the summer mining season but once mining
stops for the season turbidity became much lower. The daily variation
in turbidity levels on streams affected by mining differs, on average,
appraoximately forty percent from the daily average. Turbidity was less
in 1985 than in 1984 for those streams monitoered, but when turbidity
is translated into load, little difference is apparent. The loading
estimates {)lustrate the orders of magnitude difference between the
sediment carried by mined and unmined streams and can be a mechanism
for setting treatment goals for individual streams.

Monitaring at state waysides showed elevated turbidity levels at
Chatanika waysides downsiream from mining. Of the villages monitored,
Birch Creek VYillage had the highest turbidity on average.
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Mydrologic and Water Quality Investigations Related to
the Occurrence of Placer Mining in Interior Alaska
Summers, 1984-85

1. INTROOUCTICN

This report presents and discusses data collected and analyzed
by the Alaska Division of Geological and Geophysical Surveys (DGGS)
and assisting agencies and individuals as part of the interagency
Placer Mining Research Project during the 1984 and 1985 summer
field seasons. The Alaska Legislature funded the research project
to assist the three state agencies most concerned with placer mining
(the Departments of Environmental Conservation (DEC), Natural
Resources (DNR), and Fish and Game (ADF&G)) in developing a
management program that would allow a viable placer mining industry

and clean water in streams used by the industry.

DGGS participation in the research program is to pravide data
callectian and analysis support to the participating management
agencies. The 1984 field season consisted principaily of
investigatiagns in the Crooked Creek and Upper Birch Creek drainages
near Central, Alaska. Hydrologists fraom DGGS measured discharge
and collected samples for analysis af water chemistry (turbidity,
total suspended solids, settleable solids, pH, temperature,
conductivity, major cations and anions, and trace metals) at 26

sites on 1é streams investigated by ADF&G for fish presence and



habitat. DGGS had staff gages far estimation of daily stream flouw at
eight sites on seven streams. At four of those gaged sites samples
were collected on a more or less daily basis for turbidity levels.

At two sites on two occasians, turbidity samples were collected on a

three—hourly basis.

Outside the Birch Creek basin, personnel from the Alaska
Divisiaon of Parks and Outdoor Recreation collected water samples for
turbidity analysis at state waysides on the Chatanika, Salcha and
Chena Rivers. COn the Totovana River a local miner collected samples

faor turbidity analysis.

In 1985 the Birch Creek basin efforts were modified to
accomodate the data needs of the DEC use attainability study
cantracted out to Dames and Moore, Inc. Three sites were added to
the staff gage and turbidity network of the previous year and more
total suspended solids (TSS) and settleable solids (SS) were
collected. At four sites continuous water stage was recorded for all
or part of the summer. During late July, as part of the use
attainability study, an intensive field effort was undertaken to
monitar turbidity, suspended sediment and dischargs through the
Crooked Creek drainage (a subbasin of Birch Creek). The data fram
that effort is reported here and also in the Dames and Moore report
"A Water Use Assessment of Selected Alaska Stream Basins Affected by

Placer Gold Mining'" (Dames and Moore 1%86).



Outside the Birch Creek basin in 1983, persuonnel from the
Division of Parks and Outdoor Recreation again collected turbidity
samples at state waysides on the Chatanika, Chena and Salcha
Rivers. At the Tolovana site discharge and turbidity are reported.
In addition, DBGGS did turbidity analysis for samples caollected at 5
villages downstream from mining activity. This effort is called the
Village Water Quality Maonitering Project and the data are presented

in a separate appendix.

2. SETTING

The data presented in this report come from mined streams or
rivers that have tributaries with present or past mining in Interior
Alaska. The data come from places as far apart as Allakaket and
Evansville near the Brooks Range in the north and tributaries to the
Fortymile River near the Canadian border in the sauth and east. All
streams investigated in this project drain eventually into the Yukon
River. Figure 1 shows the general scope of the program with
locations of sampling sites outside the Birch Creek drainage. Also
located on Figqure 1 are the hydrologic unit baundaries in which the

sampling sites are located (USGS 1985).
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The emphasis of the research the past two years has been in the
Birch Creek drainage, in particular, those streams accessible by the
Steese Highway, approximately 100 miltes north of Fairbanks. This
area has been mined since 1894 (Cobb 1973) and is currently among
the most heavily placer mined areas in Alaska (Walff 1982). Placer
mining activity in the Birch Creek drainage is concentrated along
streams which cut quartzite and mafic schists of the Yukon
Crystalline terrane (Foster et al. {983). Protoliths of these units
were Proterczoic(?) and/or Paleozoic quartzose sedimentary rocks and
interlayered mafic volcanic(?) rocks which have been complexly
deformed and regionally metamorphaosed to the areen schist ta
amphibolite facies. Auriferous quartz veins in the schist units are
the probable saurce of gold for the ptacers. Following metamorphism
the schists were intruded by Tertiary granites like the pluton near
Circle Hot Springs, which while not high in gold themselves, may
have enhanced the formation of lode deposits in the overlying

schists (Menzie et al. 1983)

The Yukon Crystalline terrane is bounded on the northeast by
the Tintina fault, a northuest-trending, Cretaceous, right-lateral,
strike-slip fault with about 250 miles of stip (Menzie et al. 1983).
The Tintina fault zaone or trench is a profound gealogic and
geographic discantinuity. It separates the more mountainous Yukon
Crystalline terrane from slightly metamorphosed Proterozoic through

Paleozoic sedimentary rocks, Palegzoic to Mesozoic volcanic rocks
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and unconformably overlying Cengzaic deposits which form the hills
and lowlands of the Yukon Flats through uwhich lower Birch and

Crooked Creeks flow.

The climate of the Birch Creek drainage is characterized by
cold wvinters and mild summers. The average January maximum and
minimum in Central are -12.5 and -30.6 degrees F. with a record low
of -66. The average July maximum and minimum are 71.8 and 46.6
degrees F. with a record high of 92. At Central the average annual
precipitation is 10.8 inches with 6.7 inchea falling from June
through September, on the average (US Natiaonal Climatological
Center 1983). Circle Hot Springs has similar averages but mining

sites higher in the surrounding hills could expect higher rainfall.

When viewed from the Steese Highuay the Upper Birch Creek and
Crooked Creek drainages part at Eagle Summit, a 4000 foot divide
above treeline. Mastodon Oome, Pinnell Mountain and Twelvemile
Summit are other notable physiographic features in the study area.
Circle Hot Springs is a renouned geathermal upwelling within the
basin. Figure 2 identifies the sampling sites, prominent roads,
Central, and Circle Hot Springs within the Birch Creek study area.

Appendix 10 list the locations of all sites used in this report.

Birch Creek is formed at the confluence of Ptarmigan and Eagle

Creeks., At 1ts confluence with Tuelvemile Creek, which for this
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study is defined as the upper Birch Creek drainage, it drains
approximately 85 square miles. The tributaries to upper Birch
Creek drain basins which range from {0 to 40 square miles in size,
have slopes ranging from 0.019 to 0.047, and have southern and
western channe) aspects. Downstream of the Twelvemile Creek
confluence, Birch Creek was not studied by this project until its
confluence with Crooked Creek. At this point Birch Creek drains an
area of 1580 square miles. Important tributaries between Tuwelvemile
and Crooked Creek include Harrington Fork, Clums Fork, Harrison
Creek (extensively mined in the past), and South Fork. The most
dawunstream point on Birch Creek extensively monitored by this
project was at the Steese Highuway Bridge. Samples were also
collected by village residents at Birch Creek Village approximately

60 river miles downstream of the Bridge.

Crooked Creek is formed by the confluence of Mammoth and
Porcupine Creeks. At the highway bridge in Central it drains an
area of 167 square miles. Downstream of Central to its confluence
with Birch Creek, Crooked Creek flows through boggy lowlands. At
the confluence with Birch Creek, Crooked Creek drains an area of 510
square miles. The Crooked Creek tributaries discussed in this
repart are similar in size and slapes to those in upper Birch Creek

but have nartherly and easterly channel acspects.

Appendix 1 contains a summary of the drainage areas, channel

14



lengths, elevations, average channel slopes and channel aspects of
the creeks (and study sites aon those creeks) studied in the Crooked
Creek and Upper Birch Creek drainages during the 1984 and 1985 field

seasons.

The water resogurces of the Birch Creek drainage have been
studied extensively in the past. In the early 1900’5 the U.S
Geological Survey (USGS) put a considerable amount of effort into
gaging the small creeks and ditches used by the early miners. The
purpose of this early gaging was to determine water supplies
available for mining using hydraulic methods (Ellsworth 1915). This
effort ceased in the early 1910's. Presently the USGS operates only
one continuaus flow recording gage in the area — an Boulder Creek

with 19 years of record.

In recent years water quality rather than quantity has been of
more interest to researchers. Birch Creek and Twelvemile Creek
near their confluence have been the site for several summers of
study by researchers from the University of Alaska Cooperative
Fisheries Research Unit (Simmons 1984; Van Nieuwenhyse 1983; Wagener
1984; Bjerklie and LaPerriere 1985; LaPerriere, Wagener, and
Bjerklie, 1985), DEC and Environmental Protection Agency (EPA)
personnel have looked at sites along the Steese Highway since 1983,
(ADEC 1984; ADEC 1983) and miners in the area have cooperated with

studies performed by EPA and OEC (R&M 198%; Shannon and Wilson
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1985). Researchers fram the UAF Mineral Industry Research

Laboratory have alsao done studies in the area (Uolff 1982).
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3. METHODS

A. Discharge. Velocities used to calculate discharge in most
cases were measured with a Marsh McBirney Model 201 Flowmeter. At
Birch Creek at the Steese Highuay Bridge velocities were measured
from the bridge using a Price AA meter suspended from a hand line.
Where depth was greater than 2.5 feet, velocities were measured at
two and eight tenths of the depth from the surface. At depths less
than 2.5 feet, velocities were measured six tenths of the depth
from the surface. Discharges were calculated using the midpoint
method from at least twenty velocity measurements where width
permitted (most cases) across the cross section according ta

standard procedures (USDOI 1981).

The general staff gage lacations were chosen on the basis of
easy access, i.e., close to the Steese Highuway, Circle Hot Springs
Road, other road access ar, in the case of the staff gages observed
by local miners, close to a mining operation. The sites that were
alsao used faor turbidity monitoring were situated sufficiently
dounstream of any mining or tributary so that the stream was well
mixed at the sampling site. At each general location the specific
site was chosen by looking for a section that would provide the mast
change in stage for change in discharge and the least turbulence
around the staff gage. Staff gage water surface levels were

recorded whenever agency persannel were in the vicinity. In the case
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of staff gages at mining operations, water levels were recorded a

maximum of twice daily by the local miners.

At Porcupine Creek above Baonanza Creek in 1984 and 1985, Croaked
Creek above mouth throughout the 1985 summer, and Mammoth and
Bonanza Creeks after July 22, 1985, continuous water surface levels
were recorded with Omnidata DP320 Stream Stage Recorders. The 0P320
is 3 small, battery operated device with a pressure transducer
located beneath the water surface which measures and records uater
levels between O to ten feet (to the nearest hundredth of a foot).
The water level data are stored in a solid state memary called a
data storage module. At all sites the DP 320°s sampled water levels

at 30 minute intervals.

Rating curves were developed at each site by taking at lteast
four discharge measurements each field season at different water
tevels and throughout the season. An exception to this i1s Birch
Creek above Crooked Creek where only tuwo discharge measurement were
made and the rating curve was develaped from flow estimated from
the Birch Creek at the Bridge and Crooked Creek above mouth sites.
The rating curves were then used to estimate discharge from the

observed water tevels.

B. Water GQuality. Water quality analyses for this report

18



were conducted in the field and in the DGGS hydrology lab located
on the University of Alaska, Fairbanks campus in the Institute of
Water Resources. Major cation and some trace metal analyses were

also performed with the generous help and use of equipment of the

UAF MIRL.

Procedures prescribed in the EPA publication no. EPA-600/
4-79-020, 'Methaods for Chemical Analyses of Water and Wastes,’ were
followued whenever possible (EPA 1983). Other sources of methods
were the USGS "Techniques aof Water—-Resources Investigations, Bouk 5,
Chapter Al"; the APHA-AWWA-WPCF "Standard Methods for the
Examination of Water and Wastewater'; and procedures outlined in the
user manvals of certain instrumentation (Skougstad et al. 1979,

APHA 1985). The lab is a participant in EPA analytical quality
assurance studies, and has participated in the USGS Standard
Reference Water Samplte Quality Assurance program since 1980. For
atl analyses calibrations were performed using in-house analytical
standards and blanks, and were manitored and verified by running
previgusly analyzed Standard Reference Water Samples along with the

water samples collected for this study.

1+ Turbidity, total suspended solids and settleable solids
analyses. Samples for these analyses were primarily collected by
garab methods in well mixed reaches at sampling sites. For some

turbidity and TSS samples automatic samplers were emptaoyed. When
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this was the case the intake hose for the campler was installed at a
well mixed location in the stream at mid depth with the hose
pointing upstream. Samples for the village water quality monitoring
project were collected by village residents and mailed to the DGGS

tab in styrofoam mailers.

Most turbidity determinations were done in the lab because the
lab served as a receiving point for samples coming in from more than
one caollecting agency, and because some of the mare turbid samples
required several serial dilutions to bring them down to readable
levels. During 1984 the instruments used for turbidity
determinations were a B&L Spectronic Mini 20 with a3 nephelometer
module and a Hach model 16800 turbidimeter. DBuring 1985
instruments used were a Turner DBesigns Maodel 40 ltaborataory

turbidimeter and a Hach model 14800 partable turbidimeter.

Total suspended solids samples were filtered thraugh prewashed,
dried and weighed glass fiber fiitters, according to EPA
specifications. The size of the altiquat was dependent upon the
amount of material suspended, but ranged from 25 ml to several

liters. Total dissalved solid concentrations were calculated.

Settleable splids were measured in the field using Imhoff cones
following standard procedures (APHA 1985). In 1984 Imhoff canes

with a 1imit aof detectian of 0.5 ml/1 were used. In 1985 Imhaff
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cones with a l1imit of detection of 0.1 ml/) were used.

2. UWater chemistry. For water chemistiry analyses, field
determinations conducted at each sampling site included
settleable solids; temperature using an Omega Model 727C handheld
digital thermacouple; specific conductance using a Lectro MHO-Meter,
Mark V¢ and pH using a Corning Model 3D portable pH meter and Orion
Ross combination electrode. The pH meter was calibrated at each site
and used for electrometric titrations of alkalinity using

standardized dilute sulfuric acid.

Sampies collected at each site were: filtered untreated and
filtered acidified aliquots for determining dissolved major anions,
catians and trace metals: nonfiltered untreated aliquots far
determining turbidity and total suspended solidst and nonfiltered
acidified samples far determining total recoverable metals. A}l
acidified samples were collected in pre-acid-washed bottles, and
acidified with Ultrex grade nitric acid, to a concentration of 0.5
m]l acid per liter sample. The filtered samples passed thraugh 0.45

g membrane filters.

One hundred m! aliquots of unfiltered acidified samples were
heated with 2 m! 1:1 nitric acid and {0 ml 1:¢1 hydrachlaric

acid until they were reduced to 25 ml. They were then filtered

21



through 0.45 ¢y membrane filters and the filtrate volume adjusted to
100 m] with distilled deionized water., These samples were analyzed
for total recoverable major cations and trace metals. Also included
in these analyses were filtered acidified samples to determine the
dissolved concentrations of these constituents. Sodium (Na),
potassium (K), calcium (Ca), magnesium (Mg), strontium (Sr), iren
(Fe)>, manganese (Mn), and baritum (Ba), were analyzed on MIRL’s
Beckman SpectroSpan IV DC Plasma. Nickel (Ni) (O.05ppm), cobalt
(Co) (0.02ppm), and chromium (Cr) (C.O0lppm), were also run, but all
samples were below the detection limits (in parentheses) of the
instrument for these metals. The samples were heavily spiked with
spec—pure lithium as lithium carbonate dissolved in Ultrex nitric
acid. Catibration of the instrument was performed using premixed
spec—pure combinatian standard, as well as, digested USGS roack
standards in the same concentration ranges as the water samples.
Accuracy of the analytical results was extensively monitored using
USGS Standard Reference Water Samples. OCP spectrophatometry has
been favorably received throughout the scientific cammunity and is
being reviewed by EPA for certification as an acceptable analytical

technique for trace metals.

Arsenic (As), lead (Pb), cadmium (Cd}), and copper (Cu)
determinations were done on a Perkin-Elmer 4000 Atamic Absorptiaon
spectraphotometer using an HGA 400 graphite furnace. AN equal

partion of 1% NiNO; was added to each arsenic sample. A Perkin—-Elmer
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603 AA with a Mercury Hydride systiem was used for the mercury
determinations. The 5% NaBH«-2% NaOH method was followed as per the

manufacturer’'s instructions.

Total dissolved anions were analyzed in only the filtered
untreated samples. Fluoride was determined using an Orion specific
ion electrode and low level TISAB 1I. Chloride was determined by
Mohr titration using a AgNO; and K2Cr0Oz2 indicator. Sulfate was also
determined by titration. Samples were first passed through
DOWEX-50W-X8 ion—-exchange columns ta remove interfering metal
catians. Next, pH was adjusted to 3.5-4.0 and samples were titrated

with BaClz using thorin in an ethanol matrix as the indicator.

C. Sediment Loads and Turbidity Load Index.

1. Sediment loads at the Crooked Creek at Central site were
determined from tota) suspended solids estimates calculated from
turbidity using equations reparted in '"Using Turbidity te Predict
Tota)l Suspended Snlids in Mined Streams in Intericr Alaska'" (Mack
1986). The total suspended solids estimales were averaged by month
and combined with the discharge estimates reported in Table 4 tg
give load estimates in tons per day. Estimates of lpads that
might occur if na mining existed above the Crooked Creek site were
calculated using Bedrock Creek (an unmined tributary to Crooked

Creek) TSS values combined with the 1985 monthly discharge averages
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at the Crooked Creek at Caentral site. Sediment load analysis of the
Croocked Creek drainage data was done extensively in the DEC use
attainability project (Dames and Moore 1986) and is nat repeated

here.

2. Another way to look at lpads is to use turbidity values for
Joad estimates. This approach treats turbidity as a concentration
parameter much like total suspended solids (as measured in
miliigrams per ltiter). The assumption is that one can use mass
balance methods with turbidity. This may not be technically
appropriate because nephelometric turbidity units (NTU) are measures
of optical quality and are not mass units. However, much effort has
been expended in the attempt to estimate TSS from turbidity, partly
to develop sediment load estimates. The equations developed in
these attempts shouw that turbidity and TSS have approximately a one
to one relationship and turbidity (as expressed in NTU) behaves
similarly to TSS (as expressed in mg/l). The errors associated
with the equatians can be high <(standard erraors of estimate greater
than 150 percent) and the relatianship may change from year to year
and from site to site even on the same stream (Mack 1986). Jurbidity
is measured more often than TSS because it is an enforceable
standard and much easier to measure. Because turbidity behaves like
TSS, turbidity data is easier to acquire, and excessive error is
associated with attempts to estimate TSS from turbidity, a rationale

exists far using turbidity as a load parameter. To distinguished it
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from a more traditional sediment load the new parameter could be

called 3 turbidity index load.

The turbidity index Ypoad is expressed as a product of discharge
and turbidity in units of NTU-cfs, In mined streams it may be
desirable to create smaller numbers by dividing by 1000. In this
report the turbidity index l1oads are estimated by multiplying the
average monthly turbidities reported in Table 1| by the average

monthly discharges reported in Table 3.
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4. RESULTS AND DISCUSSION

A. Water Chemistry in Birch Creek drainage streams. Chemical
and physical water quality data for twenty-five sites in the Birch
Creek drainage are listed 1n Appendix 2. Low specific canductivity
values and relatively low concentrations of major anions and
cations in filtered sampies indicate that these waters are mainly
surficial runoff of meteoric water with little deep ground“uater
contributing to the flow. The assumed natural range for total
dissolved splids (TDS) in this area is 15 mg/) for Bedrock Creeky
which is unmined, to {t{%2 mg/) for Deadwood Creek above mining. The
higher value may indicate some ground water contribution to the

Oeadwood Creek stream flow, but is nat excessively high for

surficial meteoric waters.

The Alaska Department of Enviraonmental Conservation (DEC) lists
maximum acceptable concentrations of As (0.05), Ba (1.0), Cd
(0.010), F (2.4), Pb (0.05), and Hg (0.002), in mg/} (in
parentheses) foar public drinking water systems in Alaska (DEC,
1982). None of these heavy metals were found dissolved in water of
the Birch Creek drainage in excess aof these limits. Houwever, the
limits for As, Ba, and Pb., uere exceeded in the total recoverable
analyses of waters with elevated TSS values, indicating that these

contaminants remain principally sediment bound. The DEC
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acceptabtle levels for As and Pb are exceeded in total recaverable
(TR) analyses of samples with 755 values of at teast 430 mg/l! anrd Ba

in samples with TSS values of 4500 mg/1 or greater.

None of the analyses yielded elevated fluoride values. The
level of TR cadmium Jjust met the maximum allowable 1imit in one
sample, and nearly met it in anather, however these were both
samples taken on drainages above mining activity and probably
indicate stightly elevated natural Cd concentrations. The maximum
allowable timit for mercury was very slightly exceeded in TR
analyses from both mined and unmined streams alike which may
indicate a slightly elevated natural occurrence of Hg in this area.
However, the 0.002 mg/1 limit is close to the detection limit for
the procedure to determine mercury used in this study. Therefore,
these elevated values (maximum O0.006 mg/1) may represent analytical

error rather than true anomolies.

The chemical and physical water quality data presented in
Appendix 2 far the Birch Creek drainage represents a situatian
similar to thase prevalent in placer mining areas outside Alaska. A
literature review by Zemansky et al. (1976) cites an increase in
sediment concentration and turbidity, but little change in dissolved
constituents as the primary effects of placer mining an water
quality in other areas. Since no water quality data for placer

mining areas were available for their summary, they listed as
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possible effects: 1) increased dissolved minor constituents due to
the oxidation of metallic minerals, and 2) increased acidity due to
the oxidation and weathering of sulfide minerals. These effects do
not seem to be present in the Birch Creek drainage. Streams sampled
above and belaw mining show little, if any, lowering in pH, increase
in sulfate concentrations, or rise in specific conductivity below

mining.

B. Turbidity, 7SS, and settleable solids in Central area
streams. The results of the gqrab sample collection of turbidity,
7SS, and settleable solids are in Appendices 3 (1984) and 4 (1985).
Table | is a summary of the monthly averages of the turbidity wvalues
collected at the various sites visited during the summers of 1984
and 1985. Because Table | cantains averages of discrete measurements
taken in widely varying time intervals, it does not present the
monthly average of the average daily turbidity but should be

representative of the turbidity present in those streams during the

menth.

Of the sites listed in Table 1, Bedrock and Boulder Creeks are
currently unmined streams (Boulder Creek has been mined in the
past), the two Birch Creek sites and Crooked Creek abave the mouth
ars much dounstream from mining and receive dilution from unmined
tributaries, and the remainder are relatively close to mining. The

data demanstrate that streams with mining have much higher turbidity
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values. Downstream from mining turbidity becomes diluted or lessens
3as sediment drops out. In 1985 most aof the turbidity in Birch Creek
at the Steese Highway B8ridge can be attributed to the Crooked Creek

drainage. It also appears that for the streams monitored in boath

years, turbidity was less in 1985.

Table 1. Summary of Turbidity Values Collected at Crooked Creek Sites
Monthly averages of values collected in 1984-85
Turbidity in NTU

1984 1985
Location Aug Sep June July Aug Sep

Birch Cr at Bridge 47 23 35 18
Birch Cr ab' Crooked Cr 9.8 14 {0
Crooked Cr ab mouth 10S a8 172 59
Ketchem Cr at CHSR 3210 152 160 1070 589 1190
Deadwnaod Cr at CHSR 1400 640 999 676 495 253
Croaoked Cr at Central 880 696 236 658 3%0 181
Boulder €r b* Steese 0.8 0.8 0.6
Bedrock b Campground 1.4 0.9 1.1 0.3 0.9 0.4
Mammoth Cr at Steesa 585 984 28 340 401 37

Porcupine Cr ab Mammoth 95 410 26
Porcupine Cr ab Bonanza 23¢9 921 112 105 57 11
Bonanza Cr ab Porcupine 8.6 63 476 1060 30

‘ ab is an abbreviation for abaove.
2 b is an abbreviation for below.

Figure 3 shows a comparisan of turbidity and settleable solids
data collected in the Crooked Creek drainage in 1985. This figure
demonstrates the averages and ranges of turbidity associated with
different ranges of settleable salids on mined streams. Of note is
the relatively high average turbidity for samptes that had
settleable solids below detection limits. This observation is
attributable to the importance of particle size. §fine, relatively

unsettleable particles contribute to turbidity. At Jow flows or laow
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velocities the larger particles that contribute tp settieable solids
(particles that will settle in ane hour in quiescent water) settle
out quickly and the water column may be turbid but not have
measurable settlieablte solids. At bigher flows, due either to summer
storms or spring breakup, the setiled material can be resuspended
resulting in high measurable setileable solids that may have no
reflection on the current mining practices upstream. Inspection of
the data shows that in stream channels relatively far downstream of
mining (such as the sites reported bere) the highest settleable
solids concentrations are often during spring breakup and on thex
rising limb of a summer storm event. The high readings that da not
accompany high flows can often be attributed to specific mining

practices.

The data in Appendices 3 and 4 also indicate the point source
nature of the high turbidity values. On streams where placer mining
slowed down or ceased, such as Porcupine and Bonanza Creeks,
turbidity values decreased significantly. In October and November
when placer mining is over for the season, turbidity wvalues draop off

even further.

€. Village tater Quatity Monitoring Project. Appendix 4 has
the turbidity values from samples collected by village residents
from Evansville and AVlakaket on the Koyukuk River, Mintoc on the

Tolovana, and Birch Creek Village an Birch Creek. The data from
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Birch Creek Village show the highest values on average. Ewvansville
and Allakaket had high values during spring breakup. Mintp had louw
vatues throughout the summer. Because of its location on a wide
lake through which the Tolovana flows, it is doubtful that
turbidity impacts from mining on the Tolovana would be very
noticeable at the Minto sampling site, however complaints were
heard of high turbidity at sites away from Minto used by laca)

residents.

D. Division of Parks and Outdoor Recreation Waysides. HMonthly
averages for turbidity measured at Division of Parks Waysides are
summarized in Table 2. The complete data are in Appendix 6. Values
at the Chena River and Salcha River sites have been consistently lou
the past two years. Averages of the turbidity measured at the
Chatanika River sites were over 10 NTU’'s for mast manths. The
stream appearance at the Chatanika sites was noticeably claoudy

during baoath summers.

Table 2. Monthly averages of turbidity measured at State Waysides
Average of wvalues reported in Appendix 6

1984 1985
l.ocation July Aug Sep June July Aug Sep
SALCHA A RICH 4.0 2.2 0.9 1.8 0.7 0.8
CHENA 39M CHSR 1.2 0.8 1.6 3.1 2.8
CHATANIKA 1M E 16 4.4 10 9.5 38 14 6.3
CHATANIKA 39M S 5.8 30 17 13 12 9.3 1!
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E. Appendix 7 showus the turbidity measured at other locations.
Of note is the turbidity values fraom the Tolovana River abave
Wilber Creek. This site is above any mining but upstream the river
does parallel the Elliot Highway, a potential scource of sediment
during storm rupoff. Turbidity is usually low except during spring
breakup or storm events. Figure 4 shows hgu turbidity followed

discharge during the 1985 summer at the Tajovana site.

. Data from automatic samplers. Turbidity in the streams
investigated in this project fluctuates daily and within each day.
As stated above, one grab sample collected during a day is not
necessarily the average value for that day. In a placer mined
stream when the aoperation changes - initiating different processes,
operating at a different rate, or shutting down completely,
turbidity from the released discharge will change. Also changes in
the natural hydrologic regime, such as a rainfatl starm event, can
effect turbidity levels. To measure the daily variation automatic
samplers were used to sample at regqular intervals during a day at
several locations during both 1984 and 1985. Figure 3 shows the
variation in turbidity collected in three hour intervals at three
sites on streams or rivers affected by mining. The Mammoth Creek
site is close to operating placer mines and shaws a large variation
during the day with the peak and low values occurring at
approximately the same time each day. The other two sites are much

further downstream and have no discernible diurnal pattern
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Figure 6 shaws the distribution of the difference between the
daily maximum and daily average values of all turbidity samples
cogllected from automatic samplers. The caomplete data are in Appendix
8. OQOver 60 percent of the daily differences were less than 40
percent greater than the daily average. Approximately 15 percent of
the samples had differences greater than 100 percent. For all 24
hour periods, the average differences are +43% and -34X%. These
averages are skewed by 3 few large differences which are believed to
have been caused by mining operations either starting up ar shutting
campletely down. In general, the further dowunstream from an actual
mining operation or at a site with input from a number af mining
operations, the less variability. The variability at sites near
mining is further evidence of the point source nature of turbidity
from placer mining — when the mining stops, the response is quick.
It is not apparent from the data that any time of day is better tao
collect an 'average" sample. What is noticeable is that at sites
closer to mining, early morning samples can be relatively low in
turbidity. This is probably due to mines shutting down for the
evening. Further downstream, becausa of travel times from the
source and input from different sources, the time distinction is

less apparent.

The automatic sampler data analysis indicates that the average
error from gqrab samplies is an the order of +/- 40 percent. Any

interpretation of grab sample data must keep that in mind. In this
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Figure 6. Summary of turbidity values from automatic samplers
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report this caution must be applied to Tables | and 2 which report

monthly averages of grab samples.

G. Discharge Data. The discharge data collected for the
project are contained in Appendix 9. Table 3 is the monthly

averages of theze data.

Table 3. Summary af Discharge Values
Monthly averages of daily discharge in cfs
Unless footnoted, averages of discrete observatiaons

1984 1985

Lacatian Aug Sep June July Aug Sep
Birch Cr at Bridge 4600 1710 1930 3790
Birch Cr ab Crooked Cr 948 1060 2410
Crooked Cr ab mouth 703+ 505 267* 524+»
Ketchem Cr at CHSR 2.7 4.5 19.4 6.0 9.8 18.14
Deadwoad Cr at CHSR 8.6 11.7 53.7 16.3 18.1 33.0
Crooked Cr at Centrail 40.0 52.7 246 65.9 88.8 162
Boulder Cr ab Steese (1) 5.9= 3.6% 71.6%x 36.4%x 11.0%x 25.0%
Bedrock b Campground {.5 3.1 22.6 2.4 8.1 13.2
Mammoth Cr at Steese 20.2 19.8 93.6 23.3 25.4% 44.4%*
Porcupine Cr ab Mammoth 140 17.5 40.1 é64.7
Porcupine Cr ab Bonanza 7.9% 14.6% 53.7% 33.,3% 26.6*% 43.3%*
Bonanza Cr ab Porcupine 71.3 8.1 11.6% 18,.3»
Porcupine Cr b GAM (2) 6.7 11.8 31.0 26.3 3.9 13.1
Eagle Cr ab GHD (2) 7.4 5.5 27.8 17,1 9.7 20.4
Tolovana R ab Wilber (2) 257 155 16 111

(1) U.S. Geological Survey data

(2) recorded daily by local observer

* agverages of continuous data

In general 1984 and 1985 were wet years in the Crooked Creek
drainage. Table 4 presents the monthly average discharges at the

Boulder Creek gage for the summer manths in 1984 and 85 compared

Wwith monthty averages faor the 19 years of recard. It shows that
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the summer averages were higher than average for both years and
that the monthly averages for June and July in both years and
September 1in 1985 exceeded the respective monthly averages. August
and September of 1984 were much below the 19 year averages. On
June 15, 1984, this site had the highest instantaneous discharge an
record - 1330 cfs. This exceeded the peak discharge at this

site during the 1967 regiaonal flood event which so devastated

Fairbanks and other communities in interior Alaska {(Burrouws 1986).

Table 4. Monthly discharge averages at Boulder Creek above
Steese Highway, 1984-85.
Monthly averages of daily discharge in cfs.

4 manth

June July Augqust September avg
1984 76.2 23.9 5.49 2.58 27.0
1985 71.6 34.4 11.0 25.0 36.0
19yr avg 42,6 17.5 15.3 11.4 21.6

Saurce: U.S.G.S. Water Resaurces Data - Alaska

The data in Table 4 indicate that the discharges estimated at
the other sites within the Birch Creek basin were also, on average,
higher than norma). Late summer af 1984 probably had below averags
flows and, although the 1985 summer had long periods af higher than
normal flows, from late July to mid August discharge was steadily
dropping to very louw levels. The Eagle Creek gage site had no water
in the stream channe) from July 26 to August 15. Storm flood events
occurred in mid June 1984, June 25-26, 1985, and mid July 1985.

Spring breakup was strong in 19835.
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H. Sediment Loading in Birch Creek Orainage. For illustrative
purposes Table 5 shows an approximation of the monthly sediment load
carried by Crooked Creek at Central during the past two summers
compared with the load at that site if it had sediment
concentrations similar to that carried by Bedrock Creek, a presently
unmined stream. The comparison shows the two to three orders of
magnitude increase in sediment loads associated with placer mining
on Crooked Creek. 1t is of note that Crooked Creek, on the average,
had lower turbidity in 1985 compared to a similar period in 1984
(see Table 1) but because of higher discharges, had similar sediment

ioads.

Table 5. Sediment Loads at Crooked Creek at Central Loads expressed
in tons per day

1984 1985

Aug Sep June July Aug Sep
Crooked Cr 96.6 103 181 122 103 94
actual values
Crooked Cr with 0.29 0.15 1.44 0.12 0.43 0.38

Bedrock Cr TSS wvalues

I, Turbidity index l1goads. Table 6 presents the average
monthly turbidity index loads in the Crooked Creek and Birch Creek
drainages. The values presented here are simply the products of the
average turbidity and discharge values presented in Tables 1 and 5

divided by 1000. The mass balance approach, on average, appears to
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work reasanably well. One would expect the loads from Crooked Creek
above the mouth and Birch Creek above Crooked Creek to approximate
the loads at Birch Creek at the Bridge and the loads from Crooked
Creek at Central and QOeadwood Creek to approximate the loads at
Crooked Creek above the mouth. The data appear to bear this out.
Looking at the July-September averages for 1985, most of the
turbidity load at the Birch Creek Bridge can be attributed to
Croocked Creek. Qf the Crooked Creek load approximately 22 percent
came from Deaduood Creek, 28 percent was present at the Mammoth

Creek site and 16 percent at Porcupine Creek above Mammath.

On a seasonal basis it appears June had the highest loads in
1985. The high discharges accompanying spring breakup and a late
June storm would account for that. [t is probably reasaonable tag
expect the highest lpads in June every year. Comparing similar
periods in 1984 and 85 does not show a significant difference on
average. Looking at these data and considering the possible sources
of error it is difficult to say that the loads were higher in elither

year.
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Table 4., Turbidity-Oischarge index loads in the Birch Creek Basin
The values in this table are the products of the
respective monthly averages presented in Tables | and 5.
Units are NTU-cfs x 1000

1984 1985 Jul~Sep
Location Aug Sep June July Aug Sep avg
Birch Cr at Bridge 216.2 39.3 67.6 68.2 58.4
Birch Cr ab Crooked Cr 9.3 14.8 24.1 16.1
Crooked Cr ab mouth 73.8 44.4 45.9 30.%9 40.4
Ketchem Cr at CHSR 8.7 0.7 3.1 5.4 9.7 21.5 12.5
Jeadwood Cr at CHSR 12.0 7.5 53.7 11.0 8.9 8.3 9.4
Crooked Cr at Central 35.2 36.7 58.0 43.4 34.6 29.4 35.8
Boulder Cr b Steese 0.029 0.00%9 0.015 0.018
Bedrock b Campground 0.002 0.002 0.025 0.001 0.007 0.005 0.004
Mammoth Cr at Steese 11.8 19.5 26.7 7.9 10.2 7.2 11.8
Porcupine Cr ab Mammoth 1.7 16.4 1.7 6.6
Porcupine Cr ab Bonanza 1.9 13.4 6.0 3.5 1.5 0.5 1.8
Bonanza Cr ab Porcupine 4.5 3.9 12.3 0.5 5.6

Figure 7 is a graphical representation of turbidity index loads
in Croogked and Birch Creeks. It compares the turbidity index load
data in the July-September averagé column of Table 6 to what the
index—~load estimate might be if turbidity averaged 5 NTU at those
sites for the same period. This figure showus the reductions that
would be necessary to bring turbidity down to state standard levels
at these sites. It demonstrates the disproportionate load carried
by Crooked Creek during the 1985 summer and points out that most of
the components af load in the Crooked Creek system - Mammoth Creek,
Crooked Creek at Central, Deadwood Creek, and Crooked Creek above
the mouth, almost match or exceed the load that would occur at the
Birch Creek at the Bridge site if turbidity averaged 5 NTU. It also

shows that upper Birch Creek by itself is above the 5 NTU average.
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The mass balance approach using turbidity index jpads can be
applied to set goals for mined tributaries. For example, suppose a
goal of S NTU on average uwere desired at Crpoked Creek at the mouth.
Because of dilution from unmined streams and assuming turbidity in
unmined streams in the area averages near 1| NTU, the turbidity in
mined streams (Porcupine, Mammoth, Crooked at Central, and Deadwood
Creeks) would need to average 12 NTU, based on 1985 discharges, to

meet a 5 NTU gpal.
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Appendix . Bastn Characteristics for Streams in the Crooked Creek
and Birch Creek Basins

STREAM NAME AREA  CHANNEL ELEVATION AVE. ASPECT
LENGTH SLOPE
(SQ MI) (M1.) (FT.) (DEG.)
CROOKED C.
BIRCH CONF. S10 24 700
CENTRAL BRIDGE 167 12.1 930 0.00758 100
BOULDER C. 9.2
BEDROCK C. 2.6
KETCHEM C.
CAMPGROUND 12.3 6 850  0.0442 30
AB. MINING 3.83 3.9 1575
TOP 2050
DEADWOOD C.
ROAD 35.72 (3.4 950  0.0243 37
AB. MINING 4.24 1.9 2300
TOP 3525
BOULDER C.
ROAD 33 (3.7 1060 0.0234 40
AB. MINING 12 3.7 2175
TOP 3450
BEDROCK C.
CAMPGROUND $.83 6 1450 0.0557 20
TOP 4100
MAMMOTR C. 41.5 4.1 1575  0.0175 30
INDEPENDENCE C.
MASTODON CONF. 14.2 5.5 1850 0.0234 355
B. MINING 13.1 4.9 1980
AB. MINING .= B.49 3.5 2200
TOP e 4000
MASTODON C.
INDEP. CONF. 10.7 6.4 1850 0.035% 30
B. MINING 8.98 5.3 2025
AB. MINING 7.38 3.6 2075
TOP 4400
MILLER C. '
MAMMOTH CONF . 10.8 5.8 1750  0.0308 50
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Appendix 1. Basin Characteristics for Streams in the Croocked Creek
and Birch Creek Basins

B. MINING 10.8 5.7
AB. MINING 7.38 3.6 2075
TOP 3630
PORCUPINE C.
MAMMOTH CONF . 30.6 15.1 1500 0.0191 20
ROAD 24.2 9.8 1870
HASKINS 13.1 4.9 2410
AB. MINING 5.3 3.4 2920
TOP 4230
BONANZA C.
PORCUPINE CONF. 6.6 1870 0.0494 65
AB. ROAD 14.3 6 1915
AB. MINING 5.6 2.5 2375
TOP 4300
BIRCH CREEK
STEESE HWY BR 2150 125 6350
AB CROOKEB CR 1580 100 700
12 MILE CONF. 85.4 8.1 1960 0.00783 250
BEAR C. 4.5
FISH C. 2.3
GOLD 0OUST C. 0.5
TOP (EAGLE CREEK) 2280
PTARMIGAN C.
ROAD 17.9 8 2300 0.0367 t60
TOP 4400
EAGLE C.
PTARMLIGAN CONF . 6l 2280 0.0316 230
GHD 8.53 3.3 2575
TOP 3860
FISH C.
ROAD 7.41 4.8 2150 0.0473 170
TGP 4100
BEAR C.
ROAD 10.3 6.2 2100 0.0399%9 160
TOP 4350
NORTH FORK
12 MILE CONF. 9 1995 0.0283 170
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Appendix 1. Basin Characteri1stics for Streams in the Croocked Creek
and Birch Creek Basins

LOWER SITE 24.5 8.7

UPPER SITE 17.1 S.9 2290

TQP 3750

TWELVEMILE CREEK

BIRCH C. CONF. 24.7 8.5 1960 0.0186 110
N.F. CONF. 7.6

LOWER SITE 7.4

UPPER SITE 10.4 3 2350

TOP 3125
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APPENDIX 2. UWater-Chemistry at 8irch Creek Basin Sites

(constituents 1n mg./1. unless noted)
Spec. Cand.

Site Name Date T () pH (umha) Na K Ca
Bear Cr. 8-29-84 2.0 6.97 456.0 .39 0.51 9.82
Total Recoverable 0.%58 0.3t 10.90
Bedrock Cr. 7-25-84 6.0 5.78 25.0 0.46 0.43 3.30
Tatal Recoverable .82 0.27 4.20
Bonanza Cr. 8-7-84 15.0 6.38 100.0 0.57 1.04 1{2.00
Tatal Recoverable 1.3 8.34 32.50
Upper Bonanza Cr. 8~7-84 10.0 6.30 85.0 0.30 0.460 13.40
Total Recoverable 0.63 0.34 14.30
Upper Boulder Cr. 7-25-84 5.0 7.45 102.0 0.63 0.50 16.00
Total Recoverable 0.67 0.31 114.70
Boulder Cr. at bridge 7-25-84 7.0 5.88 71.0 0.90 0.63 11.00
Total Recoverable 1.67 0.37 11.70
Crooked Cr. 8-30-84 5.0 6.99 86.0 0.73 0.468 15.90
Tota)l Recaverable 1.02 2.20 16.10
Deaduwood Cr. above mining 7-24-84 9.0 193.0 0.53 1.02 31.90
Total Recoverable 0.76 0.82 32.70
Deaduwood Cr. at bridge 7-24-84 15.0 5.89 181.0 2.40 1.24 22.4C
Total Recoverable 4.00 46.97 39.40
Fish Cr. 8-29-84 2.0 6.79 72.0 0.31 0.55 13.90
Total Recoverable 0.65 0.40 15.00
Independence Cr. be Russel8-2-84 10.0 5.92 100.0 0.35 0.55 15.20
Total Recoverable 0.87 0.42 16.30
Independence Cr. ab Rusself&—1-84 9.0 7.17 97.0 0.51 0.47 15.20
Tota) Recoverable 0.71 0.3%9 15.¢4n
Ketchem Cr. at camp 8§-27-84 4.0 7.51 62.0 3.76 2.08 5.74
Tatal! Recoverable 22.10 23.20 49.79
Ketchem Cr. above mining 8&-29-84 1.0 7.60 28.0 1.08 0.92 5.5%
Total Recoverable 1.25 0.39 5.34
Mammoth Cr. 8-1-84 11.0 6.94 162.0 0.73 0.93 18.00
Total Recaverable 1.75 5.42 235.40
Lower Mastaodon Cr. 8-2-84 9.0 7.95 87.0 0.24 0.74 14.59
Total Recaverable 0.24 2.76 19.30
Mastadon Cr. above mining 8-2-84 6.0 6.94 68.0 0.05 0.35 13.1C
Total Recoverable 0.26 0.50 13.70
Lower Mtller Cr. 8-2-34 13.0 5.66 140.0 0.70 0.59 21.50
Total Recoverable 0.91 0.88 22.50
Upper Miller Cr. 8-2-384 9.0 6.53 86.0 0.31 0.54 16.30
Tatal! Recoverable 0.37 0.43 14.90
Parcupine Cr. ab mining 8-8-34 10.0 5.72 80.0 0.26 0.54 12.80
Tatsl Recoverable 0.23 06.31 13.10
Porcupine Cr. ab Baonanza 8&-3-84 14.0 6.39 103.0 0.62 0.73 13.&9
Tota)l Recoverable 0.95 .62 13.00
Ptarmigan Cr. 5-30-84 4.0 7.61 56.0 0.27 0.45 10.33



APPENDIX 2. Watar Chemistry at Birch Creek Basin Sites
(canstituents 1n mg./]. unless naoted)

Site Name Mg Sr HCO3 S04 F 1 As
Bear Cr. 1.82 0.056 35.14 (0.4 0.027 0.00 0.000
Tota) Recaverable 1.79 0.038 0.002
Bedrock Cr. 1.04 0.023 2.13 8.2 0.145 0.00 0.001
Total Recaoverable 1.03 0.022 0.002
Bonanza Cr. 2.%9 0.099 37.86 12.9 0.05¢ 0.00 0.004
Total Recoverable 41.10 0.292 0.830
Upper Bonanza Cr. 2.14 0.095 38.33 20.8 0.029 0.00 0.00!
Total Recoverable 2.12 0.097 0.002
Upper Baulder Cr. 4.54 0.132 49.09 9.0 0.0358 0.00 0.000
Total Recoverable 3.95 0.114 0.000
Boulder Cr. at bridge 3.28 04.080 29.31 18.2 0.110 0.00 0.001
Total Recoverable 3.07 0.078 0.001
Croaked Cr. 3.33 0.106 40.74 254.8 0.072 0.00 0.002
Tota) Recaverable 5.07 0.119 0.098
Deadwood Cr. above mining 6.90 0.180 80.00 38.4 0.037 0.00 0.000
Total Recoverable 5.92 0.175 0.001
Deadwoad Cr. at bridge 5.30 0.141 61.13 42.3 0.345 0.00 ©.003
Total Recoverable 29.40 0.218 0.425
Fich Cr. 4.43 0,077 62.04 6.1 0.028 0.00 0.000
Tota)l Recoaverable 4.36 0.079 0.001
[ndependence Cr. be Russe} 3.42 0.122 47.40 23.9 0.033 0.00 0.001
Total Recaverable 3.30 0.122 0.003
Independence Cr. ab Russe! 3.55 0.125 46.11 20.6 0.034 0.00 0.001
Total Recoverable 3.51 0.123 0.00%
Ketchem Cr. at camp 1.99 0©.037 38.44 8.4 1.050 6.02 0.005
Total Recoverable 78.30 0.214 1.780
Ketchem Cr. abaove mining (.29 0.025 14.57 7.2 0,335 0.00 0.001
Total Recoverable 1.3t 0.027 0.002
Mammoth Cr. 3.648 0.120 52.49 23.7 0.074 0.00 0.006
Tatal)l Recoverable 25.80 0.193 0.042
Lauer Mastodon Cr. 2.54 0.077 353.44 15.1 0.032 0.00 0.007
Taotal Recoverable $.3%9 0.098 0.160
Mastodon Cr. abave mining 2.24 0.063 40.42 9.2 0.021 0.00 0.002
Total Recaoverable 2.32 0.080 0.004
Lover Miller Cr. 2.97 0.146 65.58 25.3 0.039 0.00 0.003
Total Recoverable 3.57 0.145 0.010
Upper Miller Cr. 1.24 0.107 S0.92 12.3 0.029 0.00 0.00}
Total Recaverable 1.77 0.106 0.002
Porcupine Cr. ab mining 1.92 0.081 12.73 27.6 0.027 0.00 0.002
Total Recoverable 1.81 0.080 0.002
Paorcupine Cr. ab Bonanza 2.76 Q.102 20.76 30.8 0.029 0.00 0.003
Total Recoverable 4.06 0.100 ’ 0.032
Ptarmigan Cr. 2.31 0.071 36.74 9.8 0.023 0.00 0.000



APPENDIX 2. WWater Chamistry at Birch Creek Basin Sites
(constituents in mg./!. unless noted)

Site Name Mn Ba Hg Pb Cd Cu (mg./1.)

Bear Cr. 0.007 0.0f1 0.001 0.000 0.000 0.003 40.4
Total Recaverable 0.008 0.014 0.002 0.001 0.001 0.010
Bedrock Cr. 0.05f 0.023 0.001 0.000 0.000 0.003 15.0
Total Recoverabple 0.051 0.026 0.005 0.001 0.001 0.008
Bonanza Cr. 0.104 0.019 0.001 0.001 O0.00f{ 0.009 49.72
Total! Recoverable 8.480 1.040 0.004 0.222 0.002 0.493
Upper Bananza Cr. 0.009 0.011 0.001 0.001 0.000 0.004 56.3
Tatal Recoverable 0.009 0.012 0.002 0.002 0.000 0.010
Upper Boulder Cr. 0.011 0.016 0.001 0.000 0.000 0.006 65.1
Tatal Recoverable 0.021 0.021 0.002 0.001 0.00! 0.017
Boulder Cr. at bridge 0.009 0©.022 0.001 0.000 0.000 0.004 48 .8
Tatal Recoverable 0.01!1 0.025 0.002 0.000 0.000 0.010
Crooked Cr. O0.t1!1 0.018 0.001 0.004 0.000 0.015 68.1
Total Recoverable 0.366 0.147 0.006 0.018 0.001 0.097
Deadwood Cr. above mining ©0.010 0.0!3 0.001 0.001 0.000 0.030 118.5
Total Recaoverable 0.01it 0.013 0.003 0.000 0.001 0.053
Deadwood Cr. at bridge 0.123 0.064 0.00! 0.001 0.00f 0.023 104.9
Total Recoverable 2.810 0.678 0.003 0.113 0.001 0.298
Fish Cr. 0.008 0.011 0.001 0.000 0.000 0.004 56.0
Total Recoverable 0.0092 0.013 0.002 0.001 0.002 0.013
Independence Cr. be Russel 0.0i3 0.020 0.001 0.000 0.000 0.005 67.3
Total Recoverable ND.018 0.023 0.002 0.005 0.002 0.019
Independence Cr. ab Russel 0.012 0.017 0.000 0.000 0.000 0©.005 63.4
Total Recoverable 0.016 0.020 0.000 0.003 0.003 0.014
Ketchem Cr. at camp 0.096 0.015 0.001 0.000 0.001 0.008 48.5
Total Recoverable 9.570 2.150 0.006 0.460 0.007 0.572
Ketchem Cr. above mining 0.014 0.018 0.001 0.000 0.000 0.004 23.6
. Tatal Recoverabie 0.014 0.020 0.001 0.002 0.0!0 0.009
Mammath Cr. 0.149 0.024 0.001 0.003 0.000 0.013 75.3
Total Recoverable 2.130 0.462 ©0.004 0.136 0.001 0.259
Lawer Mastoden Cr. 0.137 0.019 0.001 0.004 0.000 ©.007 60.1
Total Recoverable 0.664 0.204 0.004 0.510 0.002 0.087
Mastodon Cr. above mining 0.006 0.006 0.001 0.000 0.000 0.005 45.0
Tatal Recoverable 0.028 0.013 0.002 0.001 0©.009 0.014
Lower Miller Cr. 0.053 0.019 0.001 0.000 0.001 0.016 33.8
Tatal Recoverable 0.108 0.084 0.002 0.002 0.001 0.029
Upper Miller Cr. 0.007 0.010 0.001 0.000 0.000 0.003 56.7
Total Recoverable 0.006 0.010 0.001 ©0.001 0.00% 0.020
Porcupine Cr. ab mining 0.016 0.0t7 0.001 0.000 0.000 0.005 49.6
Total Recoverable 0.C10 0.018 0.002 0.001 0.006 0.013
Parcupine Cr. ab Bonanza 0.415 0.021 0.001 0.000 0.00f 0.007 59.6
Total Recaverable 0.470 0.084 0.002 0.00% ©0.001 0.022
Ptarmigan Cr. 0.013 0.010 0.001 (0.001 0.000 0.002 41.4
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APPENDIX 2. Uater Chemistry at Birch Creek Basin Sites

(constituents :n mg./1. unless noted)
- TSS Turbidity SS Oischarge

Site Name (mg./1.) (NTU) (ml./V.) (CFS)Y

Bear Cr. 1.5 1.0 nd 12.10
Total Recoverable

Bedrock Cr. 4.3 1.0 nd 2.60
Tota)l Recoverable

Bonanza Cr. 4500.0 2800.0 5.20 3.49
Taotal Recaverable

Upper Bonanza Cr. 0.0 6.0 nd 6.30
Total Recoverable

Upper Boulder Cr. 29.8 33.0 nd ©13.30
Tota) Recoverable

Boulder Cr. at bridge 2.2 1.0 nd 18.0
Total Recoverable

Crooked Cr. 327.0 488.0 nd 59.00
Total Recoverable

Deadwunod Cr. above mining, 1.4 2.0 nd 7.80
Total Recoverable

Deadwood Cr. at bridge 1956.0 1400.0 0.75 13.70
Total Recoverable

Fish Cr. 2.2 1.0 nd 6.89
Total Recoverable

Independence Cr. be Russel 0.0 3.4 nd 5.92
Total Recoverable

Independence Cr. ab Russel 0.0 1.1 nd 6.24

Total Recoverable

Katchem Cr. at camp 7504.0 3250.0 0.90 4.30
Total Recoverable

Ketchem Cr. abave mining 1.5 1.0 nd 1.50
Tota! Recoverable

Mammoth Cr. 1812.0 1200.0 1.10 30.70
Tota)l Recaverable

Laower Mastodan Cr. 43G.0 365.0 nd 9.23
Tota) Recoverabile

Mastodon Cr. above mining 29.7 4.4 nd 4.51
Total Recaverable

Lower Miller Cr. 122.0 17.0 nd 7.98
Total Recoverable

Upper Miller Cr. 0.0 0.0 nd 9.07
Total Reccverable

Porcupine Cr. 3b mining 1.3 0.0 nd 2.30
Total Recoverable

Porcupine Cr. ab Bananza 2195.0 55.0 nd 2.63
Total Recoverable ’

Ptarmigan Cr. 2201 .0 nd 25.00



APPENDIX 2. UWater Chemistry at Birch Creek Basin Sites

(constituents in mg./1. unless noted)
Spec. Condg.
Site Name Date T (O) pH (umho) Na K Ca

- — " ——————— — 1 o g A . oy g | o e e o s har i mm o m am mm m  m a  m  —~ — ——  y  ———— ——— T — o — o —— -~ — — —

Tota) Recoverabtle 0.42 0.2 11.00
Tuelvemile Cr. ab North F.8-28-84 0.5 6,79 130.0 0.25 1.45 23.80
Taotal Recoverable 0.36 0.90 24.10
Tuelvemile Cr. be Reed Cr.8-28-84 0.3 5.34 97.0 0.46 (.04 21.10
Tatal Recoverable 0.57 0.86 21.40
North Fork ab Twelvemile 8-28-84 0.5 65.68 78.0 0.76 1.04 16.20
Total Recoverable 0.80 0.75 17.00
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APPENDIX 2. UatesyChemistry at Birch Creek Basin Sites
(constituents in mg./1. unless noted)

S{te Name Mg Sr HCO3 S04 F Ci As

Total Recowverable

2. 0.072 0.000

Twelvemile Cr. ab North F. 5.90 0.142 88.0! 27.6 0.0386 0.00 0.000
Total Recoverable 5.41 0.1490 0.000
Twuelvemile Cr. be Reed Cr. 3.38 ©0.08% 71.45 19.8 0.035 0.00 0.000
Total Recoverable 3.08 0.117 0.000
North Fork ab Twelvemile 2.59 0.080 60.34 1.2 0.033 0.00 0.00t
Total Recoverable 2.46 0.080 0.002
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APPENOIX 2. UWater Chemistry at Birch Creek Basin Sites
(constituents 1n mg./1. unless noted)

T3S
Site Name Mn Ba Hg Pb Cd Cu (mg./ 1.
Tota)l Recoverable 0.014 9D.011 0.001 0.001 0.002 0.006
Tuwelvemile Cr. ab North F. 0.01&4 0.0(3 0.001 0.000 0.000 0,021 1c2.7
Total Recoverable 0.007 0.013 0.002 0.001 0.001 0.035
Tuelvemile Cr. be Reed Cr. 0.009 0.012 0,001 0.005 0.000 0.016 381.2
Total Recoverable ND.006 0.012 0.002 0.004 0.003 0.033
North Fork ab Twelvemile 0.007 0.013 0.001 0.000 ©0.000 0.008 61.8
Total Recoverable N0.006 0.015 0.005 0.002 0.002 0.019
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APPENDLIX 2.

Site Name

TGS
(mg./1.)

in mg./1.
Turbidity SS

Water Chemistry at Birch Creek Basin Sitas
(constituents

unless naoted)
Discharge

Total Recoverable
Twelvemile Cr. ab North F.
Total Recoverable
Tuelvemile Cr. be Reed Cr.
Total Recoverable

North Faork ab Tuelvemile
Total Recoverable
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(NTU) (mt./1.> (CFS)
0.0 nd 27.9%0
0.0 nd 135.40
0.0 nd 24.80



APPENDIX 3. Torbidity and Settleable Solids Data
Central Area, 1934



Appendix 3. Turbidity, TSS, Settleable Solids Qata from
Central Area, 1984
{Location - Date Time Turbidity TSS SS Discharge
e (NTU) (mg/1) (ml1/1) (cfs)

{2MILE A NF 84~08-14 0.0
12MILE A NF 84-08-28 1000 0.0 0.0 nd 27.9
{2MILE B REED 84-08-28 1200 0.0 1.0 nd 15.4
BEAR AB STEESE 84-08-15 1635 0.0
BEAR AB STEESE 84-08-29 1530 1.0 1.0 nd 12.1
BIRCH A BRDG 84-08-27 1230 95
BIRCH A BRDG 84-08-28 1130 85
FISH A STEESE 84-08-~22 1425 1.0
FISH A STEESE 84-08-29 1730 1.0 2.0 nd 6.89
NF 12MILE A {2M 84-08-195 1319 0.5
NF 12MILE A 12M 84-08-28 1400 0.0 0.0 nd 24.8
PTARMIGAN A STE 84-08-22 1800 2.0
PTARMIGAN A STE 84-08-30 1800 1.0 22 nd 25
BEDROCK A STEES 284-07-29 1.0 4.0 nd 2.6
BEDROCK A STEES 84-07-26 1.9 4.5
BEDROCK A STEES 84-08-13 1500 3.0 1.2
BEDROCK A STEES 84-08-21 T212 1.0 1.1
BEDROCK A STEES 84-08-22 1844 1.0 [
BEOROCK A STEES 84-08-23 1710 0.9 1.1
BEDROCK A STEES 84-09-1(2 1156 1.0 3.1
BEOROCK A STEES 84-10-03 1350 0.0 1.92
BECROCK A STEES 24-10-26 1528 0.5 2.1
BONANZA A MINIG 24-08-07 1230 1.0
BOMANZA A MINIG 34-08-07 1300 Q.0 0.0 nd 5.3
BONANZA A RD 84-08-03 1225 550
BONANZA A RD 84-08-07 1600 2800 4500 3. 3.49
BONANZA A RD 84-08~30 1113 340
BONANZA A RD 84-0%9-08 1225 0.0
BONANZA A RD 84-09-12 1145 6.0
BONANZA A RD 84-09-18 1435 3.0
BONANZA A RO 84-09-25 3.0
BONANZA A RD 84-10-03 1210 5.0
BOULDER A MININ 84-07-25 33 26 nd 13.3
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Appendix 3. Turbidity,
Cantral Area, 1984
Location : Datew Time Turbidity
“3¥;> (NTU)

BOULDER A STEES 84-07-25 1.0
BOULDER A STEES 84-07-26 1212 4.6
CROOKED A CEN 84-07-26 16495 400
CROOKED A CEN 84-07-27 1540 450
CROOKED A CEN 84-07-28 1707 160
CROOKED A CEN 84-07-29 0900 210
CROOKED A CEN 84-07-30 0200 230
CROOKED A CEN 84-07-31 1630 270
CROOKED A CEN 84~-08-02 1750 700
CROOKED A CEN 84-08-03 1508 350
CROOKED A CEN 84-08-06 1645 300
CROOKED A CEN 84-08-09 1{18 1000
CROOKED A CEN 84-08-09 14600 2000
CROOKED A CEN 84-08-10 1635 200
CRCOOKED A CEN 84-08-11 1415 500
CROOKED A CEN 84-08~12 1600 900
CROOKED A CEN 84~-08-13 1600 950
CROOKED A CEN 84-08-13 1645 200
CROOKED A CEN 84-08-14 1650 8350
CROOKED A CEN 84-08-20 1600 1100
CROOKED A CEN 84-08-21 1655 1100
CROOKED A CEN 84-08-21 1848 1200
CROOKED A CEN 84-08-22 1900 1200
CROOKED A CEN 84-08-23 1640 1600
CROOKED A fEN 84-08-28 1655 850
CROOKED A CEN 84~08-30 1300 500
CROOKED A CEN 84-0N39-05 1500 700
CROOKED A CEN 84-09-06 1319 800
CROOCKED A CEN 84-09-12 1305 300
CROOKED A CEN 84-09-18 1145 1 300
CROOKED A CEN 84-09-25 1533 450
CROOKED A CEN 84-10-03 1533 110
DEADWOOD A CHSR -84-07-24 1400
DEADWOOD A CHSR%84~07-26 1650 1600
DEAOWOOD A CHSR:.84+08-01 1930 1300
DEADWOOD A CHSR 84-08-02 1749 S0
DEADWOOD A CHSR 84-08-03 {522 180
DEADWOOD A CHSR 84-08-08 0915 400
DEADWOOD A CHSR 84-08-08 2020 2500
DEADBWOOD & CHSR 84-08-09 1010 2600
DEADWOOD A CHSR 84-08-13 1609 2300
DEADWOOD A CHSR 84-08-21 1949 8350

TSS, Settleable Salids Data from
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TSS
(mg/1)

327

1560

(ml1/1)

0.

5SS

nd

nd
nd
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Discharge
(cfs)

18
26

12.3
t1.9
12.3
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45
45

41.5
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Append

Loca

DEAQWOOD
OEADWOGO
DEADWOOD
DEADWOOD
DEADWOOD
DEADWOOD
DEADWOOD
DEADOWOOD
OEADWODD
DEADWOOD
DEADWOGD
DEADWOOD
OEADWOGO

DEADWOOD

INDEPEND
INDEPEND

KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCREM
KETCHEM
KETCHEM
KETCHEM
KETCHEM
KETCRHEM
KETCHEM
KETCHEM

KETCHEM

MAMMOTH
MAMMOTH

ix 3.

tion

CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR

P>

>

MING

A RUSS
B RUSS

CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR
CHSR

DPD>PY>D>DDPDPPPDPD>DDD>D>DDDPDD>DDD

AB MING

A ICRBR
A ICRBR

Turbidity, TSS,
Central Area, 19
Date Time
84-08-22 1908
84-08-23 1810
84-08-27 1714
84-08-28 1929
84-08-29 1916
84-08-30 1431
84~09-05 1545
84-09-06 1310
84-09-12 1230
84-09-18 1315
84-09-295 1557
84-10-03 1320
84~10-26 1422
84~07-24
84-08~01
84-08-02
84-07-26 1640
84-08-01} 1240
34-08-02 1802
84-08-07 143S
34~08-08 0?10
84-08-08 21295
34-08-09 09210
34-03-21 1952
84-08-272 1915
84-08-23 1820
34-08-27 1721
84-08-28 1935
84-08-29 1921
84-08-30 1440
84-09-05 1640
84-09-18 1304
84-09-25 1620
84+10-03 1312
84-10-26 1355
84-08-29
84-08-02 1202
84-08-09 1230

Settleable Solids Data from

84

66

Turbidity
(NTW)

1100
1300
1800
3000
2200
320
210
85
2700
300
260
70
1.5

2.0

1.1
3-4

140
210
6500
5500
140
6200
260
6600
3500
4000
3300
3500
140
75
200
120

210
23

1‘0

250
180

TSS
{mg/1)

o Qo —
(oRe O

7600

1.0

SS
(m}/1)

nd
1.3

nd

nd
nag

2.5

nd

Bischarge
{(cfs)

——w

—
—_ s, U0 W

O

U1 O
NN

I

— e ()
(&) NUWNOPEIMNNOOON® RN EN NP Co UN &

TNORW LR —W

O
—
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Appendix 3.
Locatian
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
HMAMMOTH A STEES
MAMMOTH A STEES
MAMMOTHR A STEES
MAMMOTH A STEES
MAMHMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MASTODON A MINE
MASTOOON A MINE
MASTODON B MINE
MASTODON B MINE

MILLER A MTH
MILLER A MTH

" MILLER AB MININ
MILLER AB MININ
PORCUPINE A MIN
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RO

T3S, Settleable Solids Data fraom

Turbidity,
Central Area, 1984
. - Date Time
84-07-26
84-08-01
84-08~072
84-08-07 1321
84-08-08 1206
84-08-09 1215
84-08-13 1530
84-08-21 1921
84-08-22 1838
84-08-23 1700
84-08-27 1631
84-08-28 1905
84-08-29 1851
84-08-30 1622
84-09-05 1230
84-09-06 1340
84-09-12 1325
84-09-18 1122
84-09-25 1430
84~10-03 1400
84-10-26 1555
84~-08-01 1100
84-08-02
84-08-01 1300
84-08-02
84-07-31 1730
84-08-072
84-07-31 1000
84-08-02
84-08-08 1815
84-07-26
84-07-26 1215
84-08-03 1157
84-08-03 1645
84-08-07 1630
84-08-08 1515
&4-08-30 1110
84-09-06 1220

Turbidity
(NTU)»

250
1200
1600

650

450

600
1200

240

630

500

160

140

110

120

700

730

900
1600
1900

110

9.0

2.4
4.6

1400
370

19
17

0.6
0.0

0.0

850
1400
10
1700
14
35
40
73

TSS
(mg/ 1)

1810

30

430

215

SS
(m1/1)

nd

nd

nd

nd

Discharqe
(cfs)

66.5
30.7

28
14.3
18.9
16.8
16.8

16
16.6
16.8
27.1
23.7
24.2
24.2
23.1

19.3
18.4
18.4

23.8
5.53

4.51

9.33

7.98

9.07
2.63

80.2
80.2
12.04
12.03

11.82
16.



Appendix 3.

Locatiaon

PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD
PORCUPINE A RD

Turbidity,
« Date

84-09-12
84-09-18
84-09-25
84-10-03

7SS, Settleable Solids Data from
Central Area, 1984

Time

1135
1427
1815
1205

Turbidity
(NTU)

26
50
60
30

TSS
(mg/ 1)

SS
(m1/1)

Discharge
(cfs)

26.43
11.82

8.76
13.26
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Appendix 4.

Date

85-06-05
85-06~14
85-06-26
85-07-02
85-07-03
85-07-04
85-07-05
85-07-06
85-07-23
85-07-24
83-07-25
835-07-26
85-07-27
85-07-28
85-07-29
835-08-07
85-08-13
85-08-22
85-08-24
85-08-27
85-08-28
85~09-05
85-09-10
85-09-18
83-09-26
85-11-05

Turbiasirty,

~
S

S, and Settleable Solids Data,

Birch Creek at the Steese Highway Bridge

Timens

1100
1100
0945
2214
1027
0925
1625
1100
1214
1554
2020
{200
1200
1200
1215
1225
1440
1034
2200
1200
1550
1600
1220
1305
1330
1400

Wi

Turd

(NTU)
75
33
32
20
26
23

18

24
23

N
L

32
23
35
45
39
33
29
22
12
to
Z.9

70

TSS sS
(mg/1) (ml/1)
265 0.35
nd
25.6
27 .0
19.64
9.31
11.6
0.6 nd
58.8
92.4
34.0
19.8
7.489

Discharge
(cfs)

7060
2630
4080
2900
3000
2600
1960
1740
1450
1290
1180
1150
1110
1670
1040

729

667
1560
2970
2910
2710
4400
5330
3260
2140

1985



Appendix 4.

Date

85-06-26
85-07-03
85-07-23
85-07-24
85-07-25
85~07-26
85-07-27
85-07-28
85-07-29
85-08-07
85-08-13
85-08~22
85-08-27
85-09-05
85-09-18
85-09~26
85-11-05

Binéﬁ_Creek above Crooked Creek
Turb
(NTW)

Timp.{‘{};.
1702
1200
1444
1300
1200
1200
1200
1200
13335
1410
13522
1230
1726
1644
1405
1425
1445

Turbidity,

27
14

&b o~
. - '_""N‘ - —_—— -«
WOhO VOO O OO~ W

— ~u

TS

T

5, and Settleaple Soli1ds Datsa,

5SS

(mg/1)

64.5
19.6

19.3
16.7
19.2
21.3

5.56
5.56
28.6
19.5
47.7
17.3
10.5
1.67

71

SS

(ml /1)

0.1
nd

nd

Oischarge
(¢cfs)

3720
2040
915
839
814
790
758
728
698
521
308
1070
2130
3420
2350
1470

1985



Appendix 4.

Date

85-05-23
85-06-04
85-06-05
85-06-13
85-06-13
85~06-14
85~06-19
85-06-20
85-06-235
85-06-26
83-07-02
85-07-04
85-07-22
85-07-23
85-07-24
85-07-25
85~07~-27
85-07-28
85-07-29
83-08-07
85-08-08
85-08-13
85-08-21
85-08-22
85-08-26
85-08-28
85-08-31
85-09-01
85-09-03
85-09-10
853-09-18
85-09-25

Turbidity,

7SS,

and Settleable Solids Datsa,

Bedrogck Creek belgw BLM Campground

Tima. .

1600
1835
1330
1030
1634
1525
1540
1435
1930
1830
1905
1704
1442
0705
1139
1055
1130
1830
1531
1123
0930
1350
1830
14490
1920
1640
1710
1348
1411
1133
1210
1535

Turb
(NTL)

o
- -0 -
- . - - - -

OCONOO

0.29

0.41

OO WoC OO
NOONBSNONN

OO DO
nwu —

TSS9
(mg/1)

0.46

2.67

27.9

72

SS
(m1/1)

nd
nd

nd

Discharge
(cfs)
46.6
52.4
31.2

o —

QU= WNWOWEaENOOOOOD——=——~RNa0NPWPAPNY

. . -

EVNMNIONNWNGENURPRPOR—NRARE—~WWWNAEUOONA

—_ N

() r= — =

1985



Appendix 4.

Date

85-06-04
85-06-05
85-06~-13
85-06-25
85~07-02
85-07-22
85-07-22
85-07-23
85~07-24
85-07-25
85-07-28
85-08-13
85-08-21
85-08-27
85-09-05
85-09-18
85-09-25

Banafza Creek above Parcupine Creek
Time-.
T

4

1733
1700
1339
1442
1645
t516
1856
1300
1200
1233
1746
1212
16386
1440
1147
1130
1331

Turb
(NTU)
110
75

6.7
17
8.7
1800
{120
35
19
1300
260
1200
1700
29
33
10

TGS
(tmg/)

16.7
2540

159
71.0
26.3

73

SS

1

n

(mi/1)

' 4

d

0.

D232 CWw

1

il 9}

755, and Settleable Solids Data,

Discharge
(cfs)

120
109
23.2
31.9

O
N

- o

N — U WO & WU o —(N

s e o -

NN — 00— B U0 NN Co e

— = W) N —

1985



Appendix 4. Turbidity, 7SS, and Settleable Solids Data, 1985

Boulder. Creek below Steese Highuay Bridge

Date Time Turb

) (NTW
85-06-26 1820 18
85-07-~02 1920 1.3
85-07-04 1655 0.2
85-08-07 1130 Q.48
85-08-13 1400 0.3
85-08-21 1840 1.7
85-08-22 1430 0.9
85-08-26 1930 0.1
85-08-28 1630 1.1
85-09-05 1422 0.2
85-09~10 1322 1.7
85-09-18 1220 0.2
85-09-25 1545 0.1

74



Appendix 4.

Date

85-06-04
85-06-05
853-06-13
85-06~14
85-06-17
85-06-19
85-06~20
85-06-25
85-06-26
85-06-26
85-07-02
85-07-03
85-07-03
85-07-04
85~07-04
85-07-05
85-07-22
85-07-24
85-07-25
85-07~-26
85~07-~27
85-07-28
85-07-29
35-08-07
85-08-08
85-08-13
85-08-2t
85-08-22
85-08-22
85-08-26
85-08-27
85-08-27
85-08-28
85-08-31
835-09-0t
85-09-05
85-09-10
85-09-18
85-09-25
85-09-26
85-09-26

Turbi1dity,

—_——
192

, 3and Settleable

Soltids Datsa,

Cro@%a&ﬂCreek at the Steese Highway 8ridage
Time&' Turbd

1830
1009
1730
1508
0930
1600
1410
1945
0911
1812
1929
0941
1912
0900
1422
1735
{500
1200
1200
1736
1200
1200
1017
1140
0907
1608
1830
0950
1421
2100
1050
1926
1525
1735
1330
1500 -
1131
1230
1640
0920
1530

(NTU)
190
90
100
20
95

210
240
210
450
100
130
110
170
340

320
300
370
550
450
2000
650
750
700
280
270

220
250
1200
2100

150
130
180
170

280

75

TSS SS
(ma/ 1) (ml/1)
48.72 nd
{0S nd
2946 0.15
1330 0.3
nd
nd
294 nd
178
214
229
353
428
274 0.15
0.35
nd
0.1
129 nd
nd
16t 0.05
322
1727 nd
172 nd

Discharge
(cfs)

400
359
143
167

148
132
211
346
441
120
120
101
92.7
87.2
74.4
55.2
48.3
48.3
44.6
47.3
46.4
41.0
26.3
21.9
26.5
76.8
995.95
101
159
151
140
123
123
123
179
314
123
74.4
54.2
41.0

19895



Appendix 4.

Date

85-06-14
85-06-26
85-07-03
85-07-23
85-07-24
85-07-25
85-07-26
83-07-27
85-07-28
85-07-29
85-08-07
85-08-13
85-08-22
85-08-27
83-09-05
85-09-18
85-09-26
85~11-03
85-07-03

Crooked Creek above mouth
Timer

1224
1304
1131
1511
1240
1200
1200
1200
1200
1225
1338
1515
1300
1739
1700
1430
1440
1430
1830

Turbidity,

Turb
(NTU)
75
130
35

110
95
100
75

220
230
140
110
100
70
30
14
50

7SS,

TS8S
(mg/1)
60.3
210
78.6

101
72.4
73.5
55.2

122
170
137
116
124
64.4
52.3
5.86
132

76

SS

(mi/ 1)

0.3

nd
nd

.1

and Settleable Salids Data,

Discharge
(cfs)
514
672
509
267
256
248
242
234
229
222
175
162
258
451
618
499
338

494

1985



Appendix 4. Turbidity, 7SS, and Settleable Solids Data, 1989

Deadwanod Creek at Circle Hot Springs Road

Date Timai. Turb TSS SS Discharge
(NTU) (mg/1) (ml/1) (cfs)

85-06-04 1858 600 90.1
85-06-05 0940 170 0.3 82.95
85-06-05 1800 950 82.5
85-06-13 14630 1400
85-06-13 1809 2700 15.4
85-046-14 0915 8 t6.0
85-06-17 0910 45
85-06-1% 1730 15.4
85~-046~-20 1406 3300 5980 3.2 12.3
85-06-25 1959 280 604 0.45 53.9
85-06-26 0856 500 144
85+07-02 1939 330 37.2
85-07-03 0921 60 32.2
85-07-03 1920 110 0.2 19.0
85-07-04 0850 210 23.1
85-07-04 {455 330 613 0.4 20.3
85-07-06 0950 22.4
85~07-22 2331 (5.4
85-07-23 1400 450 11.9
85-07-24 1200 1100 1770 12.3
85-07-25 1200 {800 2660 10.6
85-07-26 1355 1400 3130 11.0
85-07-27 1007 250 7.9
85-07-28 1652 1700 9.8
85-07-29 0956 400 10.6
85-08-~07 1550 2500 3.9
85-08-08 0857 350 3.5
85-08-13 1646 {10 7.3
85-08-21 1900 170 1.1 14.9
85-08-22 0930 150 780 0.8 14.9
35-08-26 1940 450 0.5 36. |
85-08-27 1100 350 0.1 28.7
385-08-27 1930 50 0.3 28.7
85-08-28 1510 320 0.25 28.7
85-08-31 1747 24.6
85-0%-05 1442 - 270 0.6 40.4
85-09-10 1251%1. 180 49.9
85-09-18 1550“ 220 0.2 23.8
85-09-25 1700, 350 0.3 17.7

85-09-26 0912 23.8
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Appendix 4.

Date

835-06-04
85-06-05
85-06-13
835-06-13
85-06-14
85-06-17
85~06-19
85-06-295
83-06-26
85-07-02
85-07-03
83-07-03
83-07-04
85-07-04
85-07-05
835-07-22
85-07-23
85-07-24
83~07-25
83-07-26
85~07-27
85-~07-28
85-07~29
85-08-07
85~-08-08
85-08-13
85-08-21
35-08-22
835-08-26
85-08-27
85-08-27
85-08-28
83-08-31
85-09-05
83-09-10
85-09-18
85-09-25
85-09-26

Turbidity,

-
|

532, anrnd Settleable Selids Data,

Ketchem Creek at Circle Hat Springs Rpad

Time

1904
0848
1630
1817

0903 -

0900
1733
2007
0849
1945
0210
1929
0843
1306
1835
2336
0943
0943
0957
1004
1000
1643
0950
1540
0845
14640
1910
0915
1945
1030
1940
1300
1800
1435
1237
1540
1713
0906

Turb
(NTU)
850
26
40
S99
38
80

130
85
9230
130
2000
160

250
1200
1300
1300
2300
1000
650
480
360
2400
370
1300
1200
260
1600
1C00

330
800
3000
358

T3S

(mg/1)

97.6

78

SS

nd
nd
0.
0.

(m1/1)

2

1

106
24

—

—_— N

NEeE—= e B WNNWERRPOAERRNIO~WOHON® OO

.

CEPOWO—WNWOEUNN—WOPORNEEROOREEWUNVN N UG

Bischarge
(cfs)

0
4

1985



Appendix 4.

Date

85-05-23
85-06-04
85-06-05
85-06-13
85-06-13
835-06-14
85~06~-17
85-06-19
85-06~20
85-06-25
85-06-26
85-07-02
85-07-04
85-07-22
85-07-23
85-07-24
85-07-25
85-07-26
35-07-27
85-07-28
85-07-29
85-08-07
85-08-08
85-08-13
85-08-21

&85-08-22
85-08-26
8E-08-27
NE_"No_"9o

[ - -
QA _ACT 2Dy
P 2 T3
o ) o
- .'j“‘) o
=

35-207-10
35-07-12
v Ly

85-N0-25
85-09-2¢

Mammoth Creek below Steese Highuay Bridge
Discharge

Timer -
i (cfs)

1630
1824
1550
1013
1644
1337
1135
13500
1440
1915
1838
1830
1711
1900
0630
1200
1200
0015
1140
1823
1540
1108
0940
1245
1818
1450
1857

N
A._/.)O

[N ~1
PR
™
4 - &
L S S -
: |
'

1525
1207
'S0
1550

Turbidity,

Turb
{(NTU)

210
75
40
75

100

280

1000
370
400
220

20

180
250
280
400
500
70
8350
270
130
1300
280
250
280
270
~Z0

Tt
I RN

500

220

o

340

7SS, and Settleable Solids Data,

1TSS

(mg/1)

1210

199
239
246
249

79

SS

(ml/1)

O w o
w (B 6N

1.3
0.1

nd

Tt

148
142
129

57.9
33.6

48.7
44.7
(13
160
37.
44.
23.
25.
20.
17.
16.
14,
14.
16.

w
o~ oo
ML EE 00 VO VRPN VRRO VNN

1985



Appendix 4.

Date

85-06-25
85-06-26
85-07-02
85-~07-04
85-07-22
85-07-~23
85-07-24
85-07-25
85-07-26
85-07-27
85-07-28
85-07-29
85-08-07
85~-08-13
85-08-21
85-08-22
85-08-22
835-08-26
85~-08-27
85-08-28
85-09-05
85-0%9-10
85-09-18
85-09-25
85-09-26

Turbi 4y

280
310
450
35
1]
27
8.6
S0

‘mg/1)

1ba0v2 mouth

-~
55 55

(ml1/71)
nd
87.8
26.6
38.9
32.8
0.15
2.2
0.3
0.3
0.3
0.6
0.05
nd
nd

80

Jischarsge
(zfg)
11s
164
55.9
31.3

w
Ul

w
NN O 0O — &
W= =0 NWIOBON

LioN O O
IR RN~
— B Do

49.7
85.4
108.2
45.0
20.0
47.3



Appendix 4.

Date

85-046-04
85-06-03
85-06-13
85-06-13
85-06-25
85~07-02
85-07-22
85-07-23
85-07-24
85-07-25
85-07-27
85-07-28
85-08-13
85-08-21
85-08-27
85-~09-05
85-09-18
85-09-25

Turbi1dity.,

T3S, and Settleatle Solids Data,

Porcupine Creek abgve Bonanza Creek

Time - .

1448
1638
1317
1556
1445
1706
1522
1500
1200
1116
1731
1745
1145
1650
1420
1155
{100
1200

Turb
(NTW)
230
)
5.9
170
S0
100
23
79
70
140

220
120

- —— (Y
~Nw~ O

~N

TSS
(mq/ 1)

16.5
56.1
40.0
99.8

81

SS
(m1/1)
2.6

C.Q7
nd

nd

nd

Discharge
(cfs)

144

{44
31.6
31.6
65.3
10.3

,_.
o
O UNTOVO0—— OOV W

. ¢ o -

W o O~ »
LN VWN»~ Ww 0o oo

e o & v .

1985



Appandix 4.

Date

85-06-04
85-06-13
85-06-25
85-07-02
85-07-22
85-07-23
85-07-24
85-07-25
85-08-21
85-08~27
85~09-18
835-09-25

Turbyd:ity,

3%,

and

Settleable

Saolids Data,

Porcupine Creek belaogu Great American Mining

Time -

1649
1532
1538
1723
1540
1330
1200
1547
1710
1350
1100
1137

Turb
(NTUW)
170
69
220

130
320
320
6350

12
37
23

TS
{mq/
1

82

S
)
470
259

121
243
232
557

5S

tmi /1)

nd

nd

Discha
(cfs

rqge
)

129

24.
44.
19,
6.
5.
5.
S.
16.
23.
17.
8.

— R ONNPDR WU

178

<
-



APPENDIX 5. Tyrbidity Jdata from Village Uater
Quality Monitoring Project
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Appendix 5.

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
8irch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch

Average of

Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr

Locatiaon

BCV
BCV
8CV
BCV
BCV
BCV
BCV
BCV
8CV
BCV
BCV
BCV
8CvV
BCV
8Ccv
BCV
BCV
BCV
8CV
BCV
BCV
BCV
BCV
BCV
BCV
BCV
BCV
IV
8CV
8CV
8CV
8CV
BCV

W wwwew oo vy e oo oo Do oDLDye D

Maximum valye
Minimum value

Minoak Cr

Talovana R at Mintao
Tolovana R at Minto

Village UWater

values

ab Rampart
Minook Cr ab Rampart

Date

85-05-23
85-06-01
35-06-03
85-06-05
85-06-16
85-06-18
85-C6-22
85-06-25
85-726-27
85-06-29
85-07-102
85-07-02
85-07-n4a
85-07-12
B35-07-14
85-07-16
&5-07-18
35-07-29
35-07-31
&5-0N8-05
85-08-07
B5-08-~-12
835-08-12
85-128-15
85-C8-19
35-08-21
85-08-27
853-08-28
85-208-28
85-03-29
33-08-30
35-23-31
BS5-09-"1

85-06-06
85-07~-23

25-03-31
23-06-27

84

Time

1930
1730
1730
2200
2000
2200
1900

3D

1300
N800
NP00
1800
{200
1200
1200
{2C0

i130

Nuality Monittoring Project Cata.

Turbidity Comments

a0
26
30
45
7,0
22
8.2
10
25
36
'3
15
6.4
9.1
19
70
70

JgUwWwr—W— -
CCOENOUNIL~NN 0o

AVG
AVG
AVG
AVG
AVG

OF
DF
oF
OF
oF

1sCO
ISCO
1SCO
isco
15C0

VALUES
VALUJES
VALLES
VALUES
VALUES



Appendix 5. Vfllage Water Auality Monitaring Praoject Data.

Locatiom: Date Time Turbidity Comments

Tolovana R at Minto 85-07-03 1100 2.3

Tolovana R at Minto 85-07-08 1125 1.9

Tolovana R at Minto 85-07-09 1100 1.6

Tolovana R at Minto 85-07-10 {330 1.2

Talovana R at Minto 85~07-11 1119 2.7

Tolovana R at Minto 85-N7-12 1145 1.4

Talovana R at Minta 85-07-17 1300 0.9

Tolovana R at Mintag 85-07-18 1130 1.1

Tolovana R at Minta 85-07-1° 1203 0.6

Tolovana R at Minto 85-07-22 1100 1.3

Taolovana R at Minto 85-07-24 1330 0.8

Tolavana R at Minto 85-08-06 1400 2.4

Tolovana R at Minto A5-08-07 1330 1.9

Tolevana R at Mintao 85-08-08 1345 1.9

Tolovana R at Minto 895-D&-12 1610 2.5

Tolovana R at Minto 85-08-12 2.7 AVG OF I1SCO VALUES
Tolovana R at Minto 85-03-13 2.9 AVG OF ISCO VALUES
Tologvana R at Minto 85-08-14 2.8 AVG OF 1SCO VALUES
Tolovana R at Minto 85-08~14 1145 2.9

Tolovana R at Minto 85-08-15 3.3 AVUG OF ISCO VALUES
Tolovana R at Minto 85-08-15 {155 4.0

Tolovana R at Minto 85-08-195 1350 2.3

Tolovana R at Minto 85-03-21 1129 3.0

Average of values 2.1

Maximum value 4.6

Minimum value 0.6

Kayukuk R at Evansville 85-0¢-04 N8O 120 DATE IS APPR(OX NDCB «
Koyukuk R 3t Evansville 85-06-05 0800 270

Koyukuk R 3t Evansville 85-76-07 0800 130 QATE 1S APPR(CX NCCS -
Koyukuk R at SEvansville 85-Cé6-13 Q500 7.2 DATE IS APPROX NI0OB -
Koyukuk R at Ewvansville 85-06-17 N300 i1

Kaoyukuk R a3t Evansville 85-04-20 NEQN 29

Koyukuk R at Evansville 85-04-77 acon 34

Koyukuk R at Evansville 85-07-01! DBQG 29

Kaoyukuk R at Evansville 8S-27-08 0800 2.7

Koyukuk R at Evansville 8S-0/7-11 D800 L6

Koyukuk R at Evansvilie 35-07-.3% Q0800 5.3

Koyukuk R at Evansville 85-27-02 N300 N.7

Kovyukuk R at Evansville 35-07-21 naQo 0.2

Koyukuk R at Evansville 35-02-74 7300 0.2

Koyukuk R at Evansville &S-73-:7 0800 0.4

Koyukuk R at Evansvilla 35-72-1° 2.9 AVUG OF IS0 “aALles
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Appendix 5.

Kayukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk

Average
Maximum
Minimum

Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk

Average
Maximum
Minimgm

Laocat

at
at
at
at
at
at
at

T DVDAODDODDODDO

of va
value
value

at
at
at
at
at
at
at
at
at
at
at

DDV DDOTVIODDO

of wva
vilue
value

*x - NDOB ind

Viltlage Water 9uality, Manitoring Project Data.

ion

Evansville
Evansville
Evansville
Evansville
Evansville
Evansville
Evansville

lues

Allakaket
Alltakaket
Allakaket
A) Vakaket
Allakaket
Allakaket
Allakaket
Al lakaket
Allakaket
Allakaket
Al 1akaket

lues

icates no

Cate

85-03-20
85-08-20
83-08-21
85-08-22
85-08-27
85-09-03
85-09-10

85-05-24
85-05-31
85-06-03
35-06~04
85-06-06
85-06-07
85-06-09
85-07-0%
85-07-10
85-08-20
35-08-21

date was written on

86

Time

€300

0800
0800

1130
1130
1130
1130
1130
1130

Turbidity

10.2
221
82
66
161
214
25
4.9
4:2
3.6
300

54
214
3.0

Comments

AVG OF

DATE IS APPROX NDCB

LOW WATER

DATE IS APPROX NDOB
AVG OF ISCO VALUES
AVG OF ISCO VALUES

sample bottle

ISCO VALCEZ
AVG OF ISCO VALLES
AVG OF ISCO VALUES

«

.



APPENDIX é. Turbidity at State Waysides, 1984
Location:«vsesas Date.«.. Time. Turb...
Chatanika {(im e 07-27-84 17:23 21.50
Chatanika {im e 07-28-84 15:30 9.30
Chatanika I1m e 07-29-84 20:30 {6.00
Chatanika 11lm e 08-03~84 19:50 3.10
Chatanika 11m e 08-05-84 16:15 4.10
Chatanika 1im e 08-06-84 17:05 4.10
Chatanika 11lm e 08~10-84 20:01 3.00
Chatanika 1im e 08-13-84 20:30 4.00
Chatanika 11m e 08-19-84 15:40 4.350
Chatanika 11m e 08-24-84 20:15 2,00
Chatanika {Im e 08-26-84 1&6:55 5.00
Chatanika (1m e 08-31-84 16:15 10.00
Chatanika 11lm e 09-02-84 00:00 10.00
Chatanika 1im e 09-03-84 00:00 9.50
Chatanika 1lm e 09-07-84 14:45 15.00
Chatanika 11lm e 09-08-84 16:50 11.00
Chatanika 11m e 09-0%9-84 14:15 6.00
Chatanika 11lm e 8.14A
Chatanika 3%9m s 07-27-84 20:22 7 .00
Chatanika 39m s 07-28-84 19:4¢ 35.00
Chatanika 3%m s 07-30-84 16:40 5.30
Chatanika 3%9m ¢ 08-03-84 00:00 10.00
Chatanika 3%9m s 08-03-84 19:00 17.00
Chatanika 39m s 08-04-84 12:30 21.00
Chatanika 3%9m < 08-04-84 19:50 7.00
Chatanika 39m ¢ 08-09-84 15:30 28.00
Chatanika 39m s 08-10-84 17:30 54.00
Chatanika 39m o 08-11-84 19:00 35.00
Chatanika 3%9m s 08-13-84 19:10 5.00
Chatanika 39m s 08-16-84 19:40 27.00
Chatanika 39m < 08-19-84 14:50 6.00
Chatanika 3%9m s 08-24-84 17:50 6.50
Chatanika 3%9m s 08-25-84 15:30 41.00
Chatanika 39m s 08-3C-84 14:45 62.00
Chatanika 39m s 08-30-84 1{8:35 50.00
Chatanika 39m s 08-30-84 19:45 60.00
Chatanika 39m s 08-31-84 18:35 44.00
Chatanika 39m s 09-01-84 00:00 21.00
Chatanika 39m s 09-02-84 00:00 36.00
Chatanika 39m s 09-07-84 13:00 8.00
Chatanika 3%9m s 09-08-84 15:40 6.00
Chatanika 39m s 09-09-84 {4:15 14.00
Chatanika 39m s 06-01-85 20:30 22.30
Chatanika 39m ¢ 06-02-85 19:30 14.80
Chatanika 3%9m s 06-04-85 20:00 33.70
Chatanika 3%9m s 06-08-85 18:30 3.71
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APPENDIX &. Turbidity at State Waysides, 1984
Location.s+..sos00o Date.. Time. Turb...
Chatanika 39m s 06-09-85 1%:15 3.10
Chatanika 39m s 06-23-85 17:20 8.80
Chatanika 39m ¢ 06-30-85 18:00 3.50
Chatanika 39m s 07-01-85 19:00 4.50
Chatanika 39m s 07-03-85 18:20 13.00
Chatanika 39m s 07-04-85 18:00 8.60
Chatanika 39m s 07-06-85 18:30 4.50
Chatanika 39m s 07-07-85 18:00 6.40
Chatanika 39m < 07-13-85 19:30 37.00
Chatanika 39m s 07-20-85 19:20 7.30
Chatanika 39m s 07-27-85 00:00 11.00
Chatanika 3%m s 08-04-85 19:30 i1.00
Chatanika 3%9m < 08-13-85 14:00 7.40
Chatanika 3%9m s 08-21-85 1{4:43 7.10
Chatanika 39m s 08-22-85 14:00 2.00
Chatanika 39m s 08-22-85 16:38 4,20
Chatanika 39m ¢ 08-24-85 19:45 2.10
Chatanika 39m < 08-26-85 17:30 7.40
Chatanika 39m s 08-28-85 15:00 17.20
Chatanika 39m s 0%9-05-85 19:10 7.70
Chatanika 39m ¢ 09-0%-85 (3:00 8.70
Chatanika 39m s 09~13-85 12:30 2.91
Chatanika 3%m s 09-20-85 13:30 22.40
Chatanika 3%9m ¢ 09-26-85 17:17 3.00
Chatanika 39m s 16.73A
Chena 39m chsr 07-26-84 00:00 2.70
Chena 39m chsr 07-28-84 00:00 1.00
Chena 39m chsr 07-29~84 00:00 D.70
Chena 39m chsr 07-30-84 00:00 1.50
Chempa 39m chsr 07-31-84 00:00 0.30
Chena 39m chsr 08-01-84 00:00 0.70
Chena 39m chsr 08-04-84 00:00 0.80
Chena 39m chsr 08-05-84 00:00 0.80
Chena 39m chsar 08-07-84 00:00 0.60
Chena 39m chsr 08-11-84 00:00 1.00
Chena 39m chsr 08-12-84 00:00 1.00
Chena 39m chsr 08-13-84 00:00 100
Chena 39m chse 08-14-84 00:00 1.00
Chena 39m chsr 08-19-84 00:00 0.50
Chena 39m chsr 08-20-84 00:00 1.00
Chena 39m cher 0.%97A
Faith a steese 08-0%9-84 14:15 42.00
Faith a steese 08-12-84 15:54 72.00
Faith a steege 08-18-84 15:53 70.00
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APPENDIX 6. Turbidity at S:tate laysides, 1984

Location..».v.2. Date.,... Time. Turb...
Faith a steese 461.33A
Salcha a rich 07-28-84 17:40 8.00
Salcha a rich 07-29~84 13:20 6.10
Salcha a rich 07-29-84 20:10 2.80
Salcha a3 rich 07-30~-84 13:29 1.70
Salcha a rich 07-30-84 20:05 1.60
Salcha a rich 08-02-84 13:10 0.40
Salcha a rich 08-02-84 19:30 2.60
Salcha a rich 08-03-84 13:10 1.40
Salcha a rich 08-03-84 20:30 1.20
Salcha a rich 08-04-84 13:19 1.20
Salcha a rich 08~04~-84 20:10 1.40
Salcha a rich 08-05-84 [1:00 1.30
Salcha a rich 08-26-84 11:00 1.00
Salcha a rich 08-26-84 146:50 1.00
Salcha a rich 08~-27-84 11:15 7.00
Salcha a rich 08-27-84 16:45 6.00
Salcha a rich 08-28-84 10:30 3.00
Salcha a rich 08-28-84 16:49 2.00
Salcha a rich 08-29-84 10:15 2.00
Salcha a rich 08-29-84 17:00 2.00
Salcha a rich 09-01-84 14:30 3.00
Salcha a rich 09-01-84 16:00 1.00
Salcha a rich 09-02-84 10:30 1.00
Salcha a rich 09~02-84 :7:00 1.00
Salcha a rich 09-03-84 10:15 1.00
Salcha a rich 09-03-84 {7:30 1.00
Calcha a rich 0%-04-84 10:30 1.00
Salcha a rich 09-04-834 17:00 1.00
Salcha a rich 09-05-84 10:30 1.00
Salcha a rich 09-05-84 17:15 1.00
Salcha a rich 09-08-84 12:00 1.00
Salchs 3 rich 09-08-84 (7:23 1.00
Salcha 2 rich 09-09-84 13:30 1.00
Salcha a rich 09-09~84 17:00 1.00
Salcha a rich 09-11-84 (0:30 1.00
Salcha a rich 09-11-84 17:30 1.00
Salcha a rich 09-12-84 (Q:15 1.00
Salcha a rich 0%9-12-84 '7:00 1.00
Salcha a rich 09-14-84 12:40 1.Q0
Salcha a rich 09-14-84 {7:00 1.00
Salcka a3 rich 09-15-34 (2:00 1.50
Salcha a rich 0%9-15-24 '7:1!9 1.00
Salcha a rich 0%9~16-84 11:00 1.00
Salcha a rich 09-16-84 {7:25 1.00
Salchka a3 rich 09-17-84 10:30 1.00
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APPENDBIX 6. Turbidity at State Waysides, (984

Lacation..+..... Date.... Time. Turb...
Salcha a rich 09-17-84 t8:00 1.50
Salcha a rich 0%9-20-84 10:20 0.00
Salcha a rich 09-20-84 18:00 0.50
Satcha a rich 09~21-84 10:00 0.00
Salcha 3 rich 09-~21-84 18:00 0.00
Satcha a rich 09-22-84 {0:00 0.00
Salcha a rich 09-22-84 18:00 0.00
Salcha a rich 1.60A
0.00A
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APPENDIX 6.
Location..

Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatanika
Chatantika
Chatanika
Chatanika
Chatanika
Chatanika

Chatanika

Chatanika
Chataniks
Chatanika
Chatanika
Chatanika
Chatanika

Chatanika

3%9m
3%m
3%9m
3%m
3%9m
3%m
3%m
3%m
3%m
39m
3%m
39m
39m
3%9m
39m
39m
39m
3%m
39m
3%m
39m

Chena
Chena
Chena
Chena
Chena
Chena
" Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena
Chena

A e

39m
39m
3%m
3%9m
3%m
3%m
39m

VE L0 it it it o i W o) N W i

Date....

06-09-85
06-23-85
06-30-85
07-01-85
07-03-85
07-04-85
07-06-85
07-07-85
07-13-85
07-20-85
07-27-85
08-04-85
08-13-85
08-21-85
08-22-85
08-22-85
08-~24-85
08-26-85
08-28-85
09-05-85
09-09-85
09-13-85
0%~20-85
09~26-85

05-31-85
06-02-85
046-03-85
06-06-85
06-07-85
06-08-235
06-09-85
04-11-85
06-12~-85
06-14-85
06-16-85
06-20-85
06-21-85
06-22-85
06-23-35
06-24-85
06-28-835
06-29-%25
06-30-35
N7-01-85
07-04-85

Time.

19:
17
13
19
18
18
18
18:
19:
[9:
00:
19:
14
14:
14
16:
19:
17:
152
19:
13:
123
13
17

15
20
00

Hee!

20
00

:30

00
30
20
00
30

100

43

:00

38
45
30
00
10
00
30
30
17

: Q0
: 00
: Q0
: 00
: 00
: 00
: 00
1 00
145
: 00
: 00
:00
: 00
120
: 00
120
100
120
: 30
145
: 40

Turbidity at State Waysides,

92

Turb...
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APPENDIX 6. Turbidity at State Waysides, 1985
Location.c.iveans Date.... Time. Turb...

Chena 3%9m chsr 07~05-85 17:00
Chena 39m chsr 07-06-85 19:00
Chena 39m chsr 07-07-85 17:172
Chena 39m chsr 07-08-85 20:15

Chena 39m chsr 07-13-85 20:19% .80
Chena 39m chsr 07~14-85 20:30 14.00
Chena 39m chsr 07-15-85 20:40 50

Chena 39m chsr 07-19~85 21:40
Chena 3%9m chsr 07-20-8%5 (8:30
Chena 39m chsr 07-21-85 18:15
Chena 39m chsr 07-22-85 20:15
Chena 39m chsar 07-27-83 21:00
Chena 39m chsr 07~28-85 21:30
Chena 39m chsr 08-03-85 18:30
Chena 39m chsr 08-05-85 17:15
Chena 39m chsr 08-09-85 17:15
Chena 39m chsr 08-10-85 20:00
Chena 39m chsr 08-11-85 20:00
Chena 3%9m chsr 08-16-85 21:00
Chena 39m chsr 08-18-85 20:20
Chena 39m chsr 08-25-85 21:00
Chena 39m chsr 09-09-85 16:15

~ O ORWNWWRNON = —=0ONBNEEOO—N
3 3
o

Chena 39m chsr 09-13-83 18:.9

Chena 39m chsr 2.30A
Chena hodgens s 08-04-85 00:00 0.79
Chena hodgens s 08-19-85 21:00 0.50
Chena hodgens s 0.465A
Saleha 3 rich 07-16-85 16:30 5.50
Salcha a rich 07-20-85 19:30 1.80
Salcha a rich 07-21-85 17:10 3.40
Salcha 3 rich 07-22-85 16:30 1.70
Salcha a rich 07~-23-85 18:30 1.70
Salcha 3 rich 07-24-85 '46:10 .60
Salcha a rich Q7-27-85 16:10 1.20
Salcha a rich 07-28-8% 14:55 1.60
Salcha a rich 07-29-85 14:25 0.53
Salcha a rich 07~30-85 15:15 0.40
Salcha a rich 07-31-85 14:30 0.44
Salcha a rich 08-03-85 14:30 0.20
Salzha a rich 08-04-85 20:10 Q.00
Salcha a rich Q8-05~-835 721:40 0.10
Salcha a rich 08-C&6-85 19:73 1.00
Salcha a rich 08-07-25 159:49 0.2
Salcha a rich 08-10-85 14:20 0.85
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APPENDIX 6. Turbidity at State daysidss, 12895

Location.eeavss . Date.... Fime. Turb...
Salcha a rich 08-11-85 14:29 {.60
Salcha a rich 08-12-85 14:15 0.92
Salcha a rich 08-13-85 15:40 1.30
Salcha a rich 08-17-85 19:59 4.2
Salcha a rich 08-20~85 20:20 0.10
Salcha a rich 08-21-85 14:05 0.10
Salcha a rich 08-24-83 15:00 Q.50
Salcha a rich 08-25-85 (4:2¢ 0.10
Salcha a rich 08-26-85 14:40 0.10
Salcha a rich 08-28-85 16:40 0.30
Salcha a3 rich 08-31-85 15:30 0.10
Salcha a rich 09-01-85 15:00 0.10
Salcha a rich 09-02-85 15:00 0.10
Salcha a rich 09-03-85 15:15 Q.2
Salcha a rich 09-04-85 15:30 0.00
Salcha a rich 09-07-85 14:00 0.86
Salcha 3 rich 09-14-85 {1:20 0.77
Salcha a rich 09-15-85 17:15 0.45
Salcha a rich 09-16-85 10:00 0.91
Salcha a rich 09-17-85 13:45 1.4S
Salcha a rich 09-18-85 11:00 0.73
Salcha a rich 0%9-21-85 10:45 0.69
Salcha a rich 09-22-85 14:05 3.20
Salcha a rich 1.03A
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APPENDIX 7. M™Miscellaneous Turbidity Data, 1985
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Appandix 7

Wade

LUade
Wade

.

Miscellaneous Turbidity Data,
Location.svsess O8t@wess.

a cmpgrnd:-
Wade a ecmpgrnd

a cmpgrnd

a cmpgrnd

— - — —— e —— ——— . - —

Walker ¢
Walker f
Walker f
Walker f

e e

Chatanika
Chatanika
Chatanika
Chatanika
Chatanika

— Y — . — — o ——

Chatanika
Chatanika

Chatanika

é2m

Faith- 3 steese
a

Faith

steese

Faith a stease

- ey — ——— - - - —

Faith a steese

Mcmanus a faith

ot . ey . . e T — = ————

Mcmanus a faith

Goldstream
Goldstream
Goldstream
Goldstream
Goldstream
Goldstream
Galdstream
Goldstream
Goldstream
Goldstream
Galdstream
Goldstream

PR PR DAN

5C.

sC

TN e -
R T TN

06-11-83
07-11-85
07-13-85
09-10-83

06-11-83
07-11-83
07-13-85
09-10-85

08-21-85
08-22-85
08-~26-85
09-05-85
- 09-26-85

08-21-85

10-25-84
08~-21-85
08-22-85

08-09-84

0&-17-83"

- 06-20-8%

3¢ DE-21-8'S

sc
scC
sC
sC
sC
sC
sC
sSC
sSC

- 06-28-83
07-02-83
07-08-83
07-15-85
07-29-85
08-06-85
08-07-83
08-12-83
09-04-85

Tim.lllc

13:3%
12:53
19138
17:00

12340
13:01
20:08
16150

14:43
16138
17:30
19:10
17117

15:11

13129
15:26
16:04

14315

08:45
11:32
10:40
15:08
11:23
08:40
11128
11:32
10153
11145
11:00
11117

86

uuau nuuwn

uunununow

uunw

uuuuuuuauuuu

1984-85.
Source...

Turbeecoseaes

348.00
102.00

57.00
192.00

174.75A

21.40
19.40
14.20
33.50

e D (S —

22.13A

7.10
4.20
7.40
7.70

— o —  — o —— . ——

126.00
108.00
107.00
297.00
177.00
242.00
176.00
374.00
4584.00
527.00
" 473.00
206.00



Appendix 7. Miscellaneous Turbidity Data, 1984-~85,

Lﬂcation--..... D‘_‘ttr‘"oooa Timeoltﬂl Source..... Turb.-......
[
-,:‘f*.*.."
Goldstream a sc 273.08A
Tolovana a wilb 08-12-84 16:30 R 1.50
Tolavana a wilb 08-14-84 10:30 R 2.00
Tolovanpa a wilb 08-15-84 10:00 R 2.00
Tolovana 3 wilb 08-16-84 12:00 R 2.00
Tolovana a wilb 08-17-84 12:00 R 2.00
Tolovana a wilb 08-18-84 10:30 R 2.00
Tolovana a wilb 08-19-84 11t30 R 2.00
Tolovana a wilb 08-20-84 18:30 R 5.50
Tolovana a wilb 08-21-84 12:30 R 16.00
Tolovana a wiib 08-22-84 11:45 R 17.00
Tolovana a wild 08-23-84 10130 R 9.00
Tolovana a wilb 08-23-84 10130 R 0.00
Tolavana a wilb 08-24-84 14100 R 5.00
Tolovana a wilb 08-25-84 11:30 R 3.50
Tolovana a wilb 08-26-84 11:30 R 89.00
Tolovana a wilb 08-27-84 14:15 R 37.00
Tolovana a wilb 08-28-84 13:00 R 20.00
Tolovana a wilb 08-30-84 11:00 R 6.00
Talovana a wilb 08-31-84 13:00 R 6.00
Tolovana a wilb 09-01-84 13:00 R 1.00
Tolovana a wilb 09-02-84 12: 15 R 2.00
Tolovana a wilb 09-03-84 15:30 R 1.50
Tolovana a wilb 09-04-84 14:30 R 0.390
Tolovana a wilb 09-05-84 11:30 R 2.00
Tolaovana a wilb 09-06-84 12:30 R 1.00
Tolovana a wilb 09-07-84 17:00 R 1.00
Tolovana a wilb Q09-08-84 15:00 R 1.00
Tolovana a wilb 09-09-84 12:05 R 0.50
Tolovana a wilb 09-10-84 13100 R 1.00
.Tolovana a wilb 09-11-84 15:00 R 1.00
Tolovana a wilb 05-22-85 20:05 R 0.36
Tolovana a wilb 05-23-85 20:35 R 0.46
Tolovana a wilb Q5-25-85 19:20 R 170.00
Tolovana a wilh: -0%26-85 09:20 R 38.00
Tolovana a wilb 08=27-83 R 26.00
Tolovana a uwilb 06-25-8% 13:30 R 3.50
Tolovana a wilb 06-26-85 12:30 R 9.80
Talovana a wilb 06-26-85 12:45 R 42.10
Tolovana a wilb 06-28-85 14110 R 4.50
Tolovana a wilb 06—-29-85 11:26 R 2.70
Tolovana a wilb 0Q6-30-85 19122 R 10.20
Tolovana a wilb 07-01-85 13:20 R 44.00
Tolovana a wilb 07-02-85 16:30 R 38.70
Tolovana a wilb 07-03-85 15:50 R 10.30
Tolovana a wilb 07-04-85 20:25 R 3.80
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Appendi{x

Locatian.

Tolavana
Tolovana
Tolovana
Tolovana
Tolavana
Tolovana
Tolovana
Tolevana
Toalavana
Talovana
Tolavana
Tolovana
Talovana
Talavana
Tolovana
Tolavana
Tolavana
Tolovana
Talovana
Tolovana
Tolpovana
Tolovana
Tolovana
Talovana
Talovana
Tolovana
Tolavana
Tolovana
Talovana
Tolovana
Tolavana
Tolavana
Talovana
Tolovana
Tolovana
Tolavana
Talovana
Tolovana
Tolovana
Tolovana
Tolovana
Talovana
Tolovana
Tolavana
Tolovana
Tolovana
Talovana
Talovana

7

Miscallanecus Turbidity Oata, 1984-85.
s e eaee \D.’t.ouooo Time..... Sour‘ce.....
wilb O7-0%-85  12:55 R
wilb 07-06-85 R
wilb 07-07-85 15149 R
wilb 07-08-85 06t20 R
wilb 07-09-85 16120 R
wilb 07-10-85 13140 R
wilb 07-11-85 13145 R
wilb 07-13-85 14:45 R
wilb 07-15-85 15145 R
wilb 07-16-85 12:30 R
wilb 07-17-85 12100 R
wildb 07-19-85 16150 R
wilb 07-20-85 1150 R
wilb 07-21-8% 14:05 R
wilb 07-22-85 18100 R
wilb 07-23-85 19115 R
wilb 07-24-85 12115 R
wilb 07-25-85 15t15 R
wilb 07-27-85 16:30 R
wilb 07-30-8% 15145 R
wilb 07-31-85 18:30 R
wilb 08-046-85 23:50 R
wilb 08-07-85 14110 R
wilb 08-08-85 21110 R
wilb 08-09-8% 211:45 R
wilb 08-10-85 10110 R
wilb 08-11-85 20100 R
wuilb 08-12-85 20:10 R
wilb 08-13-85 12:30 R
wilb 08-~-13-85 21:10 R
wilb 08-14-85 10:30 R
wilb 08-16-85 13:00 R
wilb 08-17-85 11:30 R
wilb 08-18-85 12:17 R
witb 08-19-85 16150 R
uilb 08-20-85 18:00 R
wilb; 08-21-8% 18:10 R
wilbd 0&~22-85 18110 R
wi ) b 08-23-8% 18:15 R
wil bk 08-24-89 19:15 R
wilb 08-25-8% 18:20 R
wiltb 08-26-85 19:00 R
wilb 08-27-85 19105 R
wilb 08-28-85 12:30 R
wilb 08-29-85 10:20 R
wilb 08-30-85 11:45 R
wilb 08-31-85 16145 R
wilb 09-01-85 16:30 R

VIO R UR VIVI T T V-V VI R LTI IO TR VR VI VI VR VR U U U VO U I VI - TV - -V - R I VI I VO TR . I VR VI VR )
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Turba...

2.90
4.00
1.60
1.20
1.30
1.60
1.30
64.00
22.00
11.00
S5.00
1.20
1.30
2.40
1.80
1.20
3.30
2.80
0.60
0.30
0.30
0.40
0.20
0.30
0.20
0.10
0.20
0.20
0.30
0.20
0.40
0.70
20.50
23.80
1.60
1.40
2.30
1.80
1.80
1.30
2.50
3.30
5.30
1.30
2.00
1.00
0.80
0.90



Appendix 7.

Tolovana
Tolovana
Talovana
Talovana
Tolovana
Tolovana
Tolovana
Toelovana
Tolovana
Tolovana

[ VNV TR TR VI T

Miscellaneaus Turbidity Data,
L.Dcatiﬂn- o x 0.0 ®» & . gﬂtOo..l..

wilb

wilb
uilb
wilb
withb
wilb
wilb
wild
wilb
wilb

——— e e — -

Tolovana

v

09-02-85

09-03-85
09-04-85
09-05-85
09-06-85
09-07-85
09-08-~85
09-09-85
09-18-85
09-21-85

Timesso oo

16:20
12:00
11:40
18:00
18:20
12:00
18:00
20:25
16130
19:10
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APPENDIX 8. Data from Autaomatic Samplers, 1984

Location......« DBate.... Time. TURSB
Crooked a cen 08-07-84 0%9:15 1375
Crooked a cen 08-07-84 12:1S5 1100
Crooked a cen 08-07-84 15:15 1773
Crooked 3 cen 08-07-84 18:15 2025
Crooked a cen 08-07-84 21:15 1100
Crooked a cen 08-08-84 00:15 925
Croaked a cen 08-~08-84 03:15 425
Crooked a cen 08-08-84 06:15 1650
Crooked a cen 08-08-84 (09:15 1025
Crooked a cen 08-08-84 12:15 1250
Crooked a3 cen 08-08-84 15:15 1475
Croaoked a cen 08-08-84 18:15 1675
Croocked a cen 08-08-84 21:15 1525
Crooked a cen 08-09~84 00:15 1400
Crooked a cen 08~-09-84 ©03:15 (975
Crooked a cen 08-09-84 06:15 1550
Crooked a cen - 08-09-84 09:15 1575
Crooked a cen 08-09-84 12:15 1275
Crooked a cen 08-21-84 09:00 1400
Craoked a cen 08-21-84 12:00 1275
Crooked a cen 08-21-84 15:00 888
Crooked a cen 08-21-84 18:00 1150
Crooked a cen 08-21~-84 21:00 1075
Croaked a cen 08-22-84 00:00 1125
Croaked a cen 08-22-84 03:00 1275
Crooked a cen 08-22-84 06:00 1475
Crooked a cen 08-22-84 09:00 1425
Crooked a cen 08-22-84 12:00 1000
Crooked a cen 08-22-84 15:00 1150
Crooked a cen 08-22-84 18:;00 1250
Crooked a cen 08-22-84 21:00 588
Crooked a cen 08-23-84 00:00 1350
Crooked a cen . 08-23-84 03:00 1550
Crooked a cen 08-23-84 046:00 1400
Croaoked a cen 08-23-84 09:00 1725
Croaoked a cen 08-23-84 12:00 1200
Crooked a cen 08~23-84 15:00 1538
Crooked a cen 08-23-84 18:00 1275
Crooked a cen 08-23-84 21:00 1150
Crooked a cen 08-23-84 00:00 1100
Croaked a cen 08-23-84 03:00 1400
Crooked a cen 08~23-84 04:00 1338
Crooked a cen 08-23-84 08:05 2075
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APPENDIX 8. Data from Automatic Samplers, 1984

Location.......--.Date..-. Tlme: TURB
n;ﬁ%%",
G R
Mammoth a stees 08-07-84 10:15 975
Mammoth a stees 08-07-84 13:15 1400
Mammaoth a stees (G8-07-84 14:15 1200
Mammoth a stees 08-07-84 1{9:15 1375
Mammoth a stees 08-07-84 22:15 1225
Mammoth 3 stees O0O8-08-84 01:15 1475

Mammpth a stees 08-08-84 12:30 1425

Mammoth a stees 08-21-84 09:3% 106
Mammath 3 stees 08-21-84 12:35 30
Mammoth a stees 08-21-84 15:35 450
Mammoth a stees 08-21-84 18:35 230
Mammoth a stees O08-21-84 21:35 270
Mammath a stees 08-22~84 00:35 350
Mammoth a stees 08-22-84 03:35 56
Mammoth a stees O0OB8-22-84 06:35 24
Mammoth 3@ stees 0N8-22-84 (09:35 320
Mammoth a stees 08-22-84 12:35 400
Mammath a stees 08-22-84 15:35 365
Mammoth a stees 08-22-84 18:35 590
Mammoth a stees 08-22-84 21:35 293
Mammath a stees 08-~23-84 00:35 285
flammoth a stees 08-23-84 03:35 50
Mammoth a stees 08-23-84 06:35 24
Mammoth a stees 08-23-84 09:35 380
Mammath a stees 08-23-84 12:35 555
Mammoth 3 stees 08-23-84 15:35 440
Mammoth a stees 08-23-84 18:35 390
Mammoth a stees 0O8-23-84 21:395 140
Mammoth a stees 08-24-84 D0:35 6595
Mammoth a stees 08-24-84 03:35 148
Mammoth a stees 08-24-84 06:35 38
Mammoth 2 stees ©OB8-24~84 08:40 340
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APPENDIX 8. Data from

Locationees o « Date.
Birch a bcv 08/28
Birch a bev 08/28
Birch a bcv 08/28
Birch a becv 08/28
Birch a bcecv 08/29
Birch a bcv 08/29
Birch a bcv 08/29
Birch a bcv 08/29
Birch a bcv 08/29
Birch a bcv 08/29
Birch a bev 08/30
Birch a bcv 08/30
Birch a bcecv 08/30
Birch a bcv 08/30
Birch a bev 08/30
Birch a bcv 08/30
Birch a becv 08/31
Birch a becv 08/31
Birch a bev 08/31
Birch a bcv 08/31
Birch a bcv 08/3t
Birch a bcv 08/31
Birch a bev 0%9/01
Birch a bcv 09/01
Birch a bev 09701
Birch a bcv 09/0!
Birch a becv 09/01
Birch a3 bewv 0%9/01
Birch a brdg 07/02
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03
Birck a3 brdg 07/03
Birch a brdg 07/03
Birch a brdg 07/03

Automatic Samplers,

Time

1130
1530
1930
2330

0330
0730
1130
1530
1930
2330

0330
0730
1130
1330
1930
2330

0330
0730
1130
1530
1930
2330

0330
0730
1130
1530
1230
2330

2330

0130
0330
0530
0730
0930
1130
1330
1330
1730
1930
21390
2330

Turbidity

37.90
38.60
43.70
42.80

43.10
42.20
39.20
37.80
32.40
30.40

30.80
32.30
31.00
30.50
29.60
30.%90

29.70
28.40
30.10
28.30
25.70
24.80

21.20
21.20
21.00
25.70
25.10
24.00

20.40

22.20
21.90
23.80
25.70
25.30
26.90
27.50
29.00
27.40
28.20
27.90
24.80
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APPENDIX 8.
Lacatian

Birch
Birch
Birch
Birch
Birch
Birch
Birch

AP LI TR VR TR T ]

Birch

D3]

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch

Lo R

Birch
Birch
Birch
Birch
Birch
Birch

oo

Koyukuk
Koyukuk
Koyukuk

Koyukuk
Koyukuk
Koyukuk
Kayukuk
Kaoyukuk
Koyukuk
Koyukuk
Koyukuk

Koyukouk
Koyukuk
Kaoyukuk
Kayukuk
Koyukuk

Koyukuk
Koyukuk

...... .

brdg
brdag
brdg
brdg
brdg
brdg
brdg

brdg

brdg
brdg
brdg
brdg
brdg
brdg
brdg
brdg

brdg
brdg
brdq
brdg
brdg
brdg

a allak
allak
allak

[sTR1]

allak
allak
alltak
allak
allak
all)ak
altlak
allak

Lo

allak
allak
allak
allak
allak

[<TIaS I TR Y

a betls
a bet!ls

IDa!e.

07/04
07704
07704
07/04
07/04
07/04
07/04

08726

08727
08,27
08/27
08/27
08727
08/27
08/27
08/27

08/28
08/28
08/28
08/28
08/28
N8/28

08/19
0&/19
08719

28/20
08/20
08720
08/20
08/20
08/20
08/20
08/20

08/21
08/21
08/21
08/21
08rs21

08719
08719

Time

0130
0330
0330
0730
0930
1130
1330

2220

0120
0420
0720
1020
1320
1620
1920
2220

0120
0420
Q720
1020
1320
{3555

1505
1905
2205

1105
0405
0705
1005
1305
1605
1905
2205

0105
0405
0705
1005
1305

2020
2320

Data from Automatic Samplers,

Turbidity

23.
18,
20.
24.
25,
27.
24.

45,

NWW L ELOW

N W WhWWMN
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10
10
90
70
30
40
60

60

30
.30
.50
.30
.30
20
. 60
60

.50
.20
.50
.40
.40
.40

90
10
.40

.70
.90
0D
.00
.70
.40
.60
.70

90
20
.10
.70
.00

.00
.80

1985



APPENDIX 8.
Location..

Koyukuk
Koyukuk
Koyukuk
Koyukuk
Koyukuk
Kayukuk
Kayukuk
Koyukuk

[V TR S L R T (V)

Koyukuk
Kayukuk
Koyukuk
Koyukuk
Koyukuk
Kaoyukuk
Koyukuk
Koyukuk

LTI T VI« s VIR T sV I 1)

Koyukuk
Koyukuk
Koyukuk

v

Porcupine
Paorcupine
Porcupine
Porcupine
Porcupine

Porcupine
Porcupine
Parcupine
Porcupine
Porcupine
Porcupine
Porcupine
Porcupine
Porcupine
Porcupine
Porcupine
Porcupine
Parcupine
Porcupine
Parcupine
Porcupine
Porcupine
Parcupine
Porcupine

betls £08/20 -

betls
betls
betls
betls
betls
betls
betls

betls
betls
betls
betls
betls
betls
betls
betls

betls
betls
betle

mt h
mth
mth
mth
mth

AV TR TR (TR 1)

mth
mth
mth
mth
mth
mt h
mth
mth
mth
mth
mih
mth
mth
mt h
mth
mth
mth
mth
mt h

O mo RO LODLDL LD D O D

);-'l

Data fram

Jata.

08/20
08/20
08720
08/20
08/20
08/20
08720

08/21
08/21
08721
08/21
08/21
08/21
08/21
08721

08/22
08/22
08/22

06/25
06/25
06725
06/25
06/25

Q&/26
06726
06726
Q6726
06726
06/26
06/26
06726

- 08/26

v,

04/264

-08/264

06/26
06726
0&/26
06/26
06726
06726
06/26
06/26

Automatic Samplers,

Time

0220
0520
0820
1120
1420
1720
2020
2320

0220
03520
0820
1120
1420
1720
2020
2320

0220
0520
0820

{900
2000
2100
2200
2300

0000
0100
0200
0300
0400
0300
0600
a700
0800
0900
1000
1100
1200
1300
1400
1300
1800
1700
1745

Turbidity

— == NN NN

o 0o
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1210,
1030.
.00
82.
.00
68.
yele;
52.
49.
43.
42.
«60
4000.
.00
39.

101

61

37
41

4s)

106

.30
.60
.40
.60
» 20
.80
.60
.70

.40
.40
.40
. 20
.40
.70
.50
.20

.70
.60
.00

.00
00
.00
.00
.00

DOO

00
00

00
0]¢)
00
00
00
20
00

80

.00
79.
98.

00
00
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APPENDIX 8.

Location.

Porcupine
Porcupine
Porcupine
Parcupine
Paccupine
Porcupine
Porcupine

Porcupine
Porcupine
Porcupine
Parcupine
Porcupine
Porcupine
Porcupine
Porcupine
Parcupine
Parcupine
Porcupine
Porcupine
Porcupine
Porcupine
Parcupine
Porcupine
Porcupine

Talovana
Tolovana
Tolovana

To)lovana
Talnvana
Tolovana
Tolovana
Todlavana
Tolovana
Tolovana
Tolovana

Talovana
Tolovana
Tolovana
Tolovana
Tolovana
Talovana
Tolovana
Talovana

LY

b oww

[sTR E R VRN« VR s TN TR VR (1)

Do ownowowo

[PERN<O Y R R TR\ YY)

UL LoD L

Data from

rd
rd
rd
rd
rd
rd
rd

rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd
rd

mint
mint
mint

mint
mint
mint
mint
mint
mint
mint
mint

mint
mint
mint
mint
mint
mint
mint
mint

Date.

06/04
06704
0s6/04
06/04
06/04
06704
06/04

06/05
06/095
06/05
06/05
06/053
06/05
06705
06705
04/05
06705
- 06/05
06705
06705
06705
06705
06/0%
04705

08/12
08712
08/12

08/13
08/13
08/13
08713
08/13
08/13
08/13
“08/13

T Ar.
08/14
08/14
08/14
08/14
08/14
08/14
08/14
08/14

Automatic Samplers,

Time

1740
1840
1940
2040
2140
2240
2340

0040
0140
02490
0340
0440
0540
0640
0740
0840
0940
1040
1140
1240
1340
1440
1540
{1640

1615
1915
2215

o115
0415
0715
1015
1315
1615
1915
22195

0115
0415
0715
1015
1315
16195
1915
2215

Turbidity

234.00
199.00
188.00
171.00

0.00
171.00
161.00

0.00
(17.00

0.00
$5.00
96.00
$2.00
79.00
78 .00

0.00
78.00
54.00
57.00
47.00
47.00

0.00

0.00
96.00

2.60
2.30
3.10

2.30
2.40
2.40
2.60
2.70
3.50
2.30
2.10

2.50
2.00
2,70
3.20
3.00
3.20
3.00
3.10

1985



APPENDIX
Location

Tolovana
Tolovana
Tolovana
Tolovana

W o m

Data fraom Automatic Samplers,

mint -

mint
mint
mint

Dafe. .

- s

08715
08/15
08715

Time

)

08715

0115
0415
0715
1013

Turbidity

2.90
3.50
3.50
3.30

1985



APPENDIX 8. Data from Automatic Samplers, 1985 Use Attainability Project

Location..esvasnone e e e e flate. Time Turb... TNFR...
Bedrock 07/23 1130 0.29 0.46&
Bedrock 07/25 1055 0.41 2.67
Birch a brdg N7/26 0915 24.10 25.60
Birch 2 brdg 07/27 0919 23.00 27.00
Birch a brdg 07/28 0015 21.50 19.80
Birch a brdg 07/28 Q615 18.50 19.00
Birch a brdg 07728 1215 25.40 20.20
Birch a brdg 0N7/28 1815 26.50 19.70
Birch a cc 07/2% 1100 7.90 22.80
Birch a cc 07/25 1 700 46.40 16.50
Birch a cc 07/25 2300 7.60 18.70
Birch a cc N7/26 0500 7.30 14.80
Birch a cc N7/26 2000 10.90 19.40
Birch a cc ' 07/27 1100 $.40 19.90
Birch a cc 07727 1700 %.70 16.60
Birch a cc 07/27 2300 11.50 21.10
Birch a3 cc 07/28 0500 10.40 21.50
Birch a cci 07725 1400 6,80 15.80
Birch a cci N7/29 1445 6.80 12.70
Bonanza 07/22 2202 17%0.00 2540.00
Bonanza N7/23 0402 238.00 311.00
Bananza 07/23 1002 75.00 93.00
Bonanza N7/23 1602 50.70 72.50
Bonanza 07/24 0702 47.70 54.30
Bonanza Q7/24 2202 84.40 138.00
Bonanza 07/25 0402 26.30 32.30
Bonanza 07/25 1002 13.10 17.00
Bonanza 07/25 1802 18.50 29.950
Baulder a cc n7Ts24 1314 0.654 1.70
Boulder a cc 07/24 1214 0.37 1.91
Boulder a c¢c 07/25 t014 Q.38 7.67
Boulder a cc 0N7/286 ‘014 0.48 1.29
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APPENDIX 8. Data from Automatic Samplers, 1985 Use Attainability Praject

LDCSthﬂ ¢¢¢¢¢ € 6 b 2 06 4 2 > e oo DatE‘ Tlme TUPbab» TNFR»--
Boulder 1 07/23 2292 0,31 2.27
Boulder i 07/24 1135 0.30 1.54
Crooked a bld i 07/24 1325 378.00 205.00
Crooked a boldr 07724 0114 354.00 269.00
Croaoked a boldr 07/24 0714 3246.00 241 .00
Crooked a baldr 07/24 (314 338.00 236.00
Crooked a boldr 07/24 1914 374.00 248.00
Crooked a boldr 07725 1014 367.00 161.00
Crooked a boldr 07/26 0114 500.00 3%98.00
Crooked a boldr 07/26 0714 443.00 327.00
Crooked a baldr 07/26 1314 374.00 184.00
Crooked a baldr 07/26 1914 444.00 342.00
Crooked a cen 07/24 0405 318.00 172.00
Crooked a cen 07/24 1005 299.00 128.00
Crooked a cen 07/24 14605 321.00 163.00
Crooked a cean 07/24 2205 331.00 248.00
Crooked a cen 07/25 1305 295.00 214.00
Crooked a cen 07/26 0405 395.00 251.00
Crooked a cen 07/26 1005 377.00 238.00
Crooked a cen 07/26 1605 314.00 206 .00
Crooked a cen Q07/26 2205 374.00 206 .00
Crooked a cen 07/27 0405 842.00 0.00
Crooked a cen 07/27 1005 419.00 0.00
Crooked a cen 07/27 1605 445.C0 0.00
Crooked a cen 07/27 2205 398.00 .00
Crooked 2 cen 07/28 0405 412.00 0.00
Crooked a cen 07/28 1009 336.00 0.00
Crooked a cen 07/28 1605 566.00 0.00
Crooked 3 cen 07/28 2205 512.00 0.00
Crooked a cen 07/29 0405 616.00 0.00
Crooked a cen 07729 1005 1870.00 1450.00
Crooked 3 cen 1| 07/24 1605 316.00 157.00
Crooked & mth 07/25 1030 127.00 122.00
Crocked a mth 07/295 15630 111.00 101.00
Crooked 3 mth 07/25 2230 101.00 80.30
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APPENDIX 8. Data from Automatic Samplers, 1285 Use Attainability Praoject

Location..«s»«.. secaesin ... Date. Time Turb... TNFR...
Crooked a mth 07726 0430 85.50 66.40
Crooked a mth 07/26 1930 95.40 73.%90
Crooked a mth 07/27 1030 48.40 59.80
Crooked a mth 07/27 1630 91.20 64.80
Crooked a mth N7/27 2230 136.00 95.90
Crooked a mth 07/28 0430 75.90 55.20
Crooked a mth i 07/25 1215 131.00 101.00
Crooked a mth | 07/25 1218 104 .50 103.00
Crooked b bedrk 07/23 1930 1{23.00 95.10
Crooked b bedrk 07/24 1930 121.00 103.00
Crooked b bedrk 07725 1030 $9.00 74.00
Crooked b bedrk 07/25 1630 109.00 94.80
Crooked b bedrk 07/25 2230 218.00 162.00
Crooked b bedrk 07/26 0430 218.00 166.00
Deadwood 07/24 0100 227.00 363.00
Deaduwood 07/24 0700 158.00 222.00
Deadwood 07/24 1300 2010.00 3730.00
Deaduood 07724 1900 1810.00 2770.00
Oeadwood 07725 0045 364.80 0.00
Deadwood 07725 0745 156.60 0.00
Deaduwoad 07725 1000 [760.00 2660.00
Deaducod 07/25 1300 2470.00 0.00
Deaduood 07/25 1900 3673.80 0.00
Deaduonod 07/26 0100 393.00 1910.00
Oeaduwgod N7/26 Q700 718.00 1450.00
Deadwoad 07726 1300 2910.00 S100.00
Deadwooad 07/26 1900 1780.00 3840.00
Deadwoad i N7/24 1250 1440.00 2570.00
Mammoth 07/23 1515 178.00 199.00
Mammot h 07/24 1515 254,00 239.00
Mammat h 07725 0615 233.00 199.00
Mammoth N7Y/725 1219 192.00 146 .00
Mammoth 07725 1815 449.00 394.00
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APPENDIX 8. Data fram Automatic Samplers., 1985 Use Attainabilitly Project

Yo s 1 P T Date. Time Turb... TNFR...
Mammoth 07/26 0019 410.00 349.00
Parcupine a mhi 07/23 1818 S8.890 a41.10
Porcupine a min 07723 0324 0.29 0.00
Porcupine a min 07724 0324 0.28 0.00
Porcupine a min 07/24 0324 0.28 1.62
Porcupine a min 07/25 0324 0.27 0.00
Porcupine a mth 07723 0617 192.00 170.00
Porcupine a mth 07/23 1217 63.60 49.60
Porcupine a mth 07/23 1817 36.10 43.90
Porcupine a mth 07/24 0017 43.80 31.60
Parcupine a mth 07/24 1517 41.40 25.40
Porcupine a mth 0?7/25 0617 62.40 43.90
Porcupine a mth_ 07/25 1217 53.40 34.00
Porcupine a mth 07/25 1817 50.10 38.80
Parcupine a mth 07726 0017 59.40 39.80
Porcupine a rd 07/22 2203 22.60 16.50
Porcupine a rd 07/23 0403 54.40 37.50
Paorcupine 3 rd 07/23 1003 98.70 74.70
Porcupine a rd 07/23 1603 84.00 56.10
Porcupine a rd 07/24 0603 62.10 31.90
Porcupine a rd 07724 10023 S1.30 .00
Porcupine a rd 07/24 1603 57.90 0.00
Porcupine a rd 07/24 2203 108.00 72.60
Parcupine a rd 07/25 0403 15%9.00 116.00
Porcupine a rd 07/25 1003 150.00 101.00
Parcupine a rd 07725 1603 120.00 30.00
Porcupine a rdil - ° 07/23 1602 87.60 57.30
Parcupine b gam 07722 1612 21.00 71.30
Porcupine b gam 07/22 2212 1959.00 171.00
Percupine b 3am 07723 0412 382.00 298.00
Porcupine b gam 07723 1012 247.00 188.00
Parcupine b gam nzs24 0112 262.00 175.00
Porcupine b gam 7724 1612 295.00 221.00
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APPENDIX 8. Dataxfrom Automatic Samplers, 1985 Use Attainability Project
Lacation"ll.‘f-’l\;w;ll‘v..dtll00 Oate' Time TUFb.l‘ TNFROQ!

Porcupine b 07724 2212 397.00 360.00

Parcupine b gam 07/25 0412 558.00 483,00
Parcupine b gam 07/25 1012 736 .00 630.00
Porcupine b gqmi 07/23 1345 199.00 166.00

LRy
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APPENDBIX 9. DISCHARGE RECORDS FROM SUMMERS, 1984-85
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Appendix 9. Discharse Records fram Summers, (284-83,

BIRCH CREGMCAT: THE STEESE HUWY BRILGE, 1985
. DISERPAREE IN CUBIC FEET PER SECOND
MRON:. 50 FEET ABOVE SRIDGE ON LEFT BANK IN
C L GE1/4,NEL/4,SEC [, TION,RIGE,F .M.
DRAINAGE AREA: 2150 sSa MI
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 668 MAXIMUM= 7070
DAY | MAY JUNE JuLy AUG SEP
2 2900
3 3010
4 2600
5 7070 1970 4400
6 1740
7 730
8
S
{0 5340
11
12
13 668
14 2630
15
16
17
18 3270
19
20
21
22 1560
23 1450
24 1290
25 1180
26 4090 1150 2950 2140
27 1110 2920
28 1070 2710
29 1040
30
31 -
"‘ o

y#

n,

MONTH AVUG . . 4597 1709 1928 3788
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Appendix ?. Discharge Recards from Summers, 1984-85S.

41t

BIRCH CREER*ABOVE" CONFLUEMCE WITH CROOKED CREEK, 1785
DISEHARGE: IN CUBIC FEET PER SECGND
GAGE LOCATION: 100 FEET ABOVE CONFLUENCE ON LEFT BANK IN
NWi/4,NU1/4,SEC 9,T9N,R14E ,F ..
DRAINAGE AREA: 1580 SO MI
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= S08 MAXIMUM= 3710
DAY MAY JUNE JuLy AUG SEP
1
2
3 2040
a
5 3420
6
7 5214
8
9
10
i1
12
13 508
14
)
16
17
18 2350
19
20
21
22 1070
23 215
24 839
25 814
26 3710 790 1470
27 758 2130
28 728
29 o 698
31

MONTH AVG 3710 948 1057 2413
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Appendix 9. Discharge Recards from Summers, [1984-85.

CRCCKED - ABOVE CONFLUENCE WITH BIRCH CREEK, 1985
OISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 1/2 MILE ABOVE CONFLUENCE ON LEFT BANK IN
NE1/4 ,NEL1/4,SEC &8,T9N,RI6E.F.N.
DRAINAGE AREA: 510 SQ MI
GAGE TYPE: OMNIDATA DATAPOD WITH PRESSURE TRANSDUCER

EXTREMES: MINIMUM= 154 MAXIMUM= 1650
DAY MAY JUNE JULY AUG SEP
b 508 204 424
2 512 197 462
3 S16 {90 689
4 451 184 633
5 378 184 849
6 345 180 840
7 338 172 486
8 302 165 476
9 285 160 566
10 287 156 739
11 553 154 761
12 730 155 678
3 1080 159 590
14 561 1650 169 529
15 661 1470 181 494
16 875 984 180 520
(7 833 774 189 550
18 679 658 219 495
19 551 525 282 450
20 456 434 294 413
21 188 265 259 387
22 364 315 258 344
23 709 276 402 316
24 785 259 502 311
25 715 252 478 313
2 772 252 463 319
27 1470 247 457
28 . 931 236 430
29 R o 460 226 397
30 gt 534 220 409
31 SMPRT 221 443

MONTH AVG 703 505 267 524



Appendix 2. Discharge Recards from Summers, 1984-3S.

KETCHEM CREEK AT THE CIRCLE H0OT SPRINGS ROAD, 1984
DISCHARGE IN CUBIC FEET PER <SECCNO
GAGE LOCATION: {00 FEET ABOVE BRIDGE CN RIGHT BANK IN
SEl/4,NE1/4,5EC 20,78N,RISE,F .M.
DRAINAGE AREA: 12.3 SQ ML
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= O.92 MAXIMUM= 8.0
DAY JUN JuUL AUG SEP OCT
1 4.0
2 3.7
- 3 3.3 2.5
4
5 &.0
6 1.6
7 i.4
8 1.5
9 1.8
10
11
12 4.2
13 3.1
14 1.9
13 1.3
16 1.3
17 2.0
18 3.2
19
20 1.9
21 2.0
22 3.8
23 1.8
24 1.8
25 5.3
26 4.2 0.92
27 4.2
28 ) 4.2
29 ‘ 4.9
30 6.7 4.4
31 2.7
MONTH AVG 3.5 2.7 9.2 L.7
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Appendix 9. Discharge Recards from Summers, 1984-8S.

KETCHEM CREEK AT THE CIRCLE HOT SPRINGS ROAD. 1985
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 100 FEET ABOVE BRIODGE ON RIGHT BANK IN
SE1/4,NE1/4,SEL 20,T8N,R15E,F .M.
DRAINAGE AREA: 12.3 SQ@ Ml
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 1.10 MAXIMUM= 43.5
DAY MAY JUNE JULY AUG SEP

1

2 13.95

3 10.5

4 43.9 7.1

5 24.4 6.6 27 .3
é

7 1.3

8 1.4

S

10 ’ 25.8
i1

12

t3 6.6 1.6

14 16.4

15

16

17

18 2.8
1e &.7
-0
21 1.4

22 6.0 4.4

23 48.72 4.3

24 4.8
25 7 4.2 .4
26 28.2 3.3 27.3
27 2.9 19.8
28 3.8 18.1
29 4.0

30
31 13.0
MONTH AVG 12,4 6.0 2.3 18.1
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Appendix @. Discharge Records from Summers, 1234-59.

‘\V;/

DEADWOOD CREEK AT THE CLRCLE HOT SPRINGS ROAD, 1984
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: ON DOWNSTREAM, RIGHT BANK BRIDGE ABUTTMENT IN
NELl/4 . NEL1/4,5EC 12,T&N,RI4E,F .M.
ORAINAGE AREA: 35.2 <Q MI
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 0.50 MAXIMUM= 14.4
DAY JUN JUL AUG SEP OCT
! 10.2
2 9,3
3 9.7 9.2
4
5 10.1
6 8.3
7 7.8
8 8.2
9 9.4

10
1t
12 11.9
13 6.6
14 7.3
15 8.6
16 8.9
17 8.9
18 @.8
19
20 8.3
21 3.1
22 7.1
23 3.3
24 13.7 !
25 12.3 14.4
26 11.9 0.5
27 11.9
28 1.5
29 11
30 12.3 9.4
31 9.8
MONTH AVG 12.0 3.6 11.6 4.9
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Appendix 9. Discharge Records from Summers, 1984-85,

it
""{h-
e

DEADWOOD CREEK AT THE CIRCLE HOT SPRINGS ROAD, 1985
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: ON DOWNSTREAM, RIGHT BANK BRIDGE ABUTTMENT IN
NE1/4,NE1/4,5EC 12,T8N,RI4E,F.M.
ORAINAGE AREA: 35.2 sS@ MI
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 3.49 MAXIMUM= 144
DAY MAY JUNE Jury AUG SEP

1

2 37.2

3 25.4

4 90.2 21.6

3 22.6 40.4
é 22.4

7 3.9

8 3.5

9

10 49.9
11

12

13 (5.4 7.3

14 16.0

15

16

17

18 23.8
19 15.4
Z 12.3

21 14.9
22 15.4 14.9
23 114 11.9
24 12.3
25 53.9 10.6 17.7
26 144 1.0 36.72
27 7.9 28.7
28 9.8 28.7

29 - 10.6

30

31 24.6

MONTH AVG 53.7 16.3 (8.1 33.0
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Appendix 9. Discrarge Records from Summers, 1784-85.

CROOKED CREEK AT STEESE HuwY SRIDGE [N CENTRAL, 1984
DISCHARGE IN CUBIC FEET °ER SECOND
GAGE LOCATION: 20 FEET ABOVE BRIODGE ON LEFT BANK IN
Sui/4,561/74,36C 27,T9N,RI14E,F .M.
DRALINAGE AREA: 167 SQ MI
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES : MINIMUM= 0.00 MAXIMUM= 69.0
DAY JUN JuL AUG SEP ocT
1
2
3 59.0 37.6
4
5 58.0
5 42.5
7 49.0
8
9 45.0

10
11 |
12 69.0
13 41.5
14 38.0
15 32.0
16 31.0
17 41.0
18 36.8
19
20 26.0
21 28.5
22 31.0
23 33.5
24 .7 30.0
25 12.3 52.9
28 1.9 0.0
27 60.0
28 66.0
29 62.0
30 % 12.3 62.0
31 g 62.0
MONTH AVG 2.6 20.0 54.2 12.5
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Appendix 9. Discharqe Records from Summers, [984-895.

CROOKED CREEK AT STEESE HwWY BRIDGE IN CENTRAL, 1985
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 20 FEET ABOVE BRIDGE ON LEFT BANK IN
SWi/4,SE1/74,SEC 27.T9N,RI4E,F .M.
DRAINAGE AREA: 167 SQ nl
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 21.5 MAXINUM= 532
DAY MAY JUNE JuLy AUG SEP
1 123
2 120
3 110
4 399 89.8
3 357 74.3 178
)
7 26.5
8 21.5
?
10 313
11
12
13 162 26.5
14 166
15
16
17
18 123
19 147
20 131
21 76.7
22 935.2 8.2
23 332
24 48.3
25 211 48.3 74.3
26 332 44.6 159
27 47.3 145
28 46.4 123
29 - 41.0
30 )
31 123
MONTH AVG 246 65.9 38.8 162
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Appendix 9. DOischarge Records from Summers, 1984-85.

BEDROCK CREEK BELOW BLM CAMPGROUND, 1984
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 200 FEET BELOW CAMPGROUND ON LEFT BANK IN
Swi/4,Sut/4,SEC 32,T9N,RI13E,F .M.
DRAINAGE AREA: 9.83 SQ ™I
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 0.9 MAXIMUM= 4.5
DAY JUN Juu AUG SEP OCT
1
2 1.9
3 1.9 1.9
4
3
6 1.5 2.9
7 t.5
8 1.2
9 1.5
10
11
12
13 1.2 3.1
14 1.2
15 1.1
16 1.1
17 1.1
18
19 3.1
20 0.9
21 1.1
22 1.1
23 il
2 1.1
25 2.6
2 4.5 3.3 2.1
27 2.5
28 2.4
29 2.2
30 2.3 2.1
31 1.7
MONMTH AVG 2.1 1.5 3.1 2.0
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Appendix 9. Discharge Recoras from Summers, 1984-33.

BEOROCK CREEK BELOW BLM CAMPGROUND, 1985
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 200 FEET BELOW CAMPGRCUND ON LEFT BANK IN
SWi/4,SuUl/4,36C 32,T9N,RI3E,F .M.
DRAINAGE AREA: 9.83 SQ MI
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= ©.39 MAXIMUM= 62.3
DAY MAY JUNE JULY AUG SEP

1 12,2
2 8.3

3

4 52.4 1.3

5 31.2 13.2
]

7 0.4

8 0.4

9

10 31.2
11

12

13 5.4 0.5

14 7.6

15

16

17

18 5.9
19 4.5
20 3.4
21 2.7
22 2.1 24.8
23 46 .6 1.8
24 1.4
25 14.2 1.2 3.4
26 62.3 13.7
27 . b.1
28 0.8 9.3
29 0.8
30
31 13.2

MONTH AVG 22.6 2.4 8.1 13.2
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Appendix 9. ODischarge Recards from Summers, 1984-385.

MAMMOTH CREEK AT THE STEESE HWY BRIDGE, 1984
DISCHBARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 100 FEET BELOW BRIDGE ON LEFT BANK IN
SE1/4,NE1/4,SEC 1,T8N,RI3E,F .M.
DRAINAGE AREA: 41.5 SQ@ M!
GAGE TYPE: STAFF GAGE READ BY STATE OF ALASKA PERSONNEL

EXTREMES: MINIMUM= 5.53 MAXIMUM= &6.5
DAY JUN JuL AUG SEP OCT
1 29.5
2 28.0
3 25.6 23.8
il
S5 23.1
6 23.0
7 14.3
8 18.9
9 16.8

10

11

12 19.3
13 16.8

14 195.6

15 17.6

16 16.0

17 18.0

18 (8.4
19

20 14.5

21 19.8

22 {6.0

23 16.6

24 16.8

25 18.4
26 66.95 5.53

i _‘v:a

NN
(OB
NN
~N »
-

29
30 24.2
31 31.8 24.2
MONTH AVG 49.2 20.2 19.8 14.7
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Appendix 9. Oi1scharge Records trom Summers, 1984-89.

¥,
- -ﬂ.'y'?' )

MAMMOTH CREEK AT THE STEESE HWY BRIDGE, 1985
BISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATIGCN: {00 FEET BELOW BRIDGE ON LEFT BANK 1IN
SEt/4,NE1/4,SEC 1,T8N,RI3E.,F.M,
DRAINAGE AREA: 41.5 5Q MI
GAGE TYPE: OMNIDATA DATAPOD WITH PRESSURE TRANSOUCER

EXTREMES: MINIMUM= &.38 MAXIMUM= 160.0
DAY MAY JUNE JuLy AUG SEP
1 13.4 36.1
2 37.2 12.6 47 .4
3 12.7 53.2
4 142 44.7 12.5 53.5
5 129 12.9 51.9
é 1.2 48.1
7 9.9 49.3
8 9.0 49.2
? 9.8 36.6
10 8.6 78.3
11 9.7 66.9
12 8.6 59.1
13 57.9 9.9 50.5
ia 53.6 8.5 49.3
15 8.9 52.9
16 6.4 351.0
17 8.3 44.0
18 19.9 43.2
19 ag.7v 25.0 40.1
20 44.7 27.4 34.7
21 41.7 32.1
22 26.5 5t.6 29.4
23 148 24.9 69.5 29.5
24 21.9 66.2 27.7
25 113 20.4 57.5 23.2
26 160 18.7 49.7
27 17.4 44 .4
28 - 17.9 40.5
29 - 19.0 40.6
30 16.8 33.5
31 14.7 31.5
MONTRH AVG ?3.4 23.3 25.1 46.4
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Appendl 2. [izcrarsga R2cards from Summers, |[984-415,

PORCUPINE CREEXK ABOVE C2NFLUENCE WITH MAMMOTH CREEK
DISCHARGE IN CUBIC FEET PER SECOND
5AGE LOCATION: 3/4 MILE ABOVE CONFLUENCE CMN RIGHT BANK IN
NULl/4,NE!/4,SEC 1, TEN,RI12E,F .M.
DRAINAGE AREA: S0.5 390 il
GAGE TYPE: STAFF GAGE READ BY STATE CF ALASKA PERSONNEL

EXTREMES: MINIMUM= &.90 MAXIMUM= 183.7
DAY MAY JUNE JuULy AUG SEP
1
2 55.9
3
4 31.3
S 85.4
&
7 6.9
8
S
10 108
11
12
13 6.9
14
15
16
17
18 45.0
19
2N
21 32.3
22 195.5 65.1
23 {4.2
24 11.6
25 119 10.4 Z0.0
26 164 Q.7 &62.4
27 9.1 57.2
2 3.9 49.7
29 8.7
30
31
MONTH AUG L4Q 17.5 40.1 648.7
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Appendix 2. Discrtargza Records from T immers, [984-85,

PORCUPINE CREEK ABOVE S0ONANZA CREEK, 1984
OISCHARGE IN CUBLC FEET PER SECOND
GAGE LOCATION: (00 FEET ABOVE ROAD CROSSING ON RIGHT BANK I[N
SE1/4,5Ul/4,SEC 13,T9N,RI2E,F .M.
ORAINAGE AREA: 24.2 SO MI
GAGE TYPE: OMNIDATA DATAPOD WITH PRESSURE TRANSDUCER

EXTREMES: MINIMOM= 4.25 MAX1MUM= 30
DAY MAY JUNE JuLy AUG SEP ocCT
{ 11.5 5.9 4.5
2 10.9 11.8 7.3
3 £2.0 15.7
4 8.1 20.5
S 6.9 17.5
é 7.3 18.4
7 ®.4 16.6
8 5.9 27.8
Q 7.8 33.7
10 7.0 30.6
11 7.0 19.4
12 6.6 26.4
13 6.6 17.5
14 6.2 15.7
15 5.5 14.0
16 6.6 14.0
17 6.6 12.5
18 6.2 11.8
19 6.2 11.8
20 6.2 12.5
2 5.8 11.1
22 5.5 2.9
23 9.9 3.9
24 4.73 9.3
25 0 8.8
26 30.72 {(t.s 7.3
27 571 12.2 6.0
28 34.7 11.0 6.4
29 24.6 2.3 £.0
30 13.2 11.8 4.9
31 13.2 9.3
MONTH AVG 37.9 7.9 14.6
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Apoandi« 2, Digz~ars3e Qecords from Summers, (R84-55.

PORCUPINE CREEK AB0VE 30ONANZA CREEK, 1985
DISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATICM: 100 FEET ABODVE ROAD CRCSSING ON RIGHT BANK [N
SE1/4,SW1/4,SEC 13,T2N,RI2E,F .M.
DRAINAGE AREA: 24.2 SQ Ml
GAGE TYPE: OMNIDATA OATAPOD WITH PRESSURE TRANSDUCER

EXTREMES: MINIMUM= 0,55 TAXINMUM= 1466
DAY MAY JUNE JuLy AUG SEP
\ 17.2 3.3 A5.7
2 20.2 2.9 57.4
3 6.9 2.5 61.6
4 3.6 2.2 63.3
9 1.9 1.3 47.3
6 1.7 2.4 5%.0
7 1.1 1.8 63.1
8 2.4 2.0 38.9
9 0.8 1.3 61.7
1o 6.9 1.2 75.6
11 54.2 1.1 66.2
12 :04.3 1.4 54.7
13 37.3 166.0 1.2 47.9%
14 48 .0 148.0 0.8 46.2
15 234 24 .4 0.9 48.6
16 79.1 1.2 0.7 44.5
17 €5.95 3t.4 8.2 32.4
3 12.4 60.8 23.95 31.4
1e 25.4 47.6 34.9 31.6
20 8.3 37.0 27.3 15.3
21 4.3 25.8 28.7 10.2
22 31.9 19.1 75.3 25.9
23 22,7 10.° 152.9 5.3
Z 231 0.2 £4.3 4.8
23 55.0 3.Q 70,7 EXE
26 74.8 7.6 62.6
27 80.7 6.1 56.4
28 49,72 4.7 50.5
29 33.°9 4.3 50.1
30 25.1 3.9 50.2
31 3.7 19.95
MONTH AVG 53.7 33.3 26.3 43.3

1.28



Appendix 2. Disirarzs Records trram Summers, (924-35.

BONANZA CREEK ABOVE PNRCUPIME CREeK, 17?33
BISCHARGE IN CUBIC FEET PER SECOND
GAGE LOCATION: 174 MILE ABOVE COMNFLUENCE ON LEFT BANK IN
SWl/4.98174,5EC 31,T9N,RI2E.F.M.
ORAINAGE AREA: 12.1 S0 I
GAGE TYPE: OMNIDATA DATAPOD WITH PRESSURE TRANSDUCER

EXTREMES: MINIMUM= 3.40 MAX IMUM= |20
DAY MAY JUNE JULY AUG SEP
1 5.1 16.4
2 19.2 4.8 19.3
3 4.8 19.4
4 120 4.6 21.7
S A 4.3 23.1
% 4.1 19.9
7 4.0 20.7
8 a.0 20.0
9 3.8 24, |
10 3.7 29.3
11 3.7 24.7
12 3.9 21.2
13 23.2 4.3 18.9
14 3.6 19.1
1S 4.0 21.2
16 4.5 20.0
17 5.6 17.6
18 15.3 16.1
16 14.0 5.2
2 12.0 13.6
2 14 .2 12.2
22 9.2 22.3 13.1
23 R.8& 30.9 10.8
5 2, 29.5 o P!
25 31.9 7. 27.7 2.3
26 6.7 23.6
27 N 6.3 21.4
28 N 6.1 19.1
29 5.7 1.1
30 5.8 18.8
31 5.3 17.4
MONTH AVG 71.2 8.1 1.0 18.3
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Appencdix 2. Diccharge Recards from Summers, 1984-35,

PORCUPINE CREEK BELQOU GREAT AMERICAN MINING, 1984
DISCHARGE IN CUBIC FEET PER SECOND

LOCATION: APPROX. SO FEET BELOW SETTLING POND OUTLET IN

NUl/4,NUt/4,5EC.3,T&N,RILE,F .M.

DRAINAGE AREA: 13.3 <4 nl

GAGE TVYPE: STAFF GAGE READ 0AILY BY LOCAL HMINE OPERATOR
EXTREMES: MINIMUNM= 1.2 MAXIMUM= 74
DAY JUNE JULY AUGUST SEPTEMBER OCTOBER
1 11.5 8.5
2 .1 9.1
3 2.5 13.0
4 7.0 13.8
3 6.5 12.6 1.5
6 6.0 11.9
7 6.0 19.9
8 5.4 18.4
9 4.5 18.4
10 5.0 17.1
11 5.5 15.8
12 5.2 14.6
13 4.5 12.2
14 3.9 12.6
15 4. 10.8
16 3.5 10.4
17 1.2 8.2
18 4.5 2.1
19 4.5 8.5
20 4.7 9.4
21 4.3 8.5
22 4.1 3.5
232 4. 8.2
P 4.5 8.0
25 4.7 7.9
26 73,6 13.0
27 13.6 13.4
28 30.6 12.6
29 2.3 13.0
30 19.38 11.3
31 12.3 8.2
MONTH AVUG 24.4 6.7 11.8 11.5
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Appendix 3. DOischargs 2=2c0rds from Summers, (984-8

PORCUPINE CREEK BELOW GREAT AMERICAN MINING, 1985
DISCHARGE IN CUBIT FEET PER SECOND

LOCATION: APPROX. S0 FEET EELOW SETTLING POND OUTLET IN

NWl/4,NJ1/74,SEC.3,T8N,RITE,F .M.

ORAINAGE AREA: 13.3 SQ@ MI

GAGE TYPE: STAFF GAGE READ DAILY BY LOCAL MINE OPERATOR
EXTREMES: MINIMUM= 0.45 MAXIMUM= 192
DAY JUNE JuLy AUGUST SEPTEMBER
1 20.4 3.9
2 18.8 1.2
3 14.6 0.6
4 11.1 0.6
3 9.9 2.9
6 7.3 2.1
7 5.8 1.5
8 9.1 1.0
@ 4.5 0.5
10 5.8 0.8
11 49.0 0.9
12 105
13 192
14 159
) 49.0Q
16 49.0 32,2 .9
17 36.0 25.6& 1.2
L8 25.6 15.9 0.& 18.1
1° 17.3 DU
20 15.3 3.2
21 12.8 5.8 1£.2
22 30.5 5.8
23 51.9 5.8
24 42.72 5.8
25 38.4 5.8 8.2
26 36.0 5.3
27 32.7 3.4 24.7
28 28.5 2.5
29 25.6 3.9
30 23.38 3.7
31 3.4
MONTH AVG 31.0 25,73 3.9 13,1
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Appendl <« 9. [Dis7~zrge Pacords f~om Summers, 1984-39,

EAGLE CREEK AT GHO " IMIMG., (984
DISCHARGE IN “UBIC FEET PER SECOND
LOCATION: ABOVE CULVERT I[N RCAD CROSSING EAGLE CREEK
IN NU1/4,NMUL74,SEC 9. T/N,RILE,F .M.
DRAINAGE AREA: 8.93 50 11,
GAGE TYPE: STAFF ZAGE READ BY MINE QPERATORS

EXTREMES MINIMUM= 2.60 MAX IMUM= 86
0)-%\% MAY JUNE JuLy AUG SEP
1 7.5 10.95 6.9
2 5.4 8.4 6.9
3 4.7 7.9 5.9
4 14.9 7.7
5 23.5 7.4
é 16.1 6.8
7 23.3 6.2
8 19.4 5.8 5.4
9 13.5 5.6 S
10 10 5.5
11 8.9 6.1
12 8.6 7 3.6
13 11.4
14 12.2
15 a2 5.9
16 23.4 6.8
17 16.6 7.9
13 7.4 16.2 S
19 14,3 16.73
20 12.95 14.2
21 22.9 13.8 6.4
22 R 24.4 6.2
23 P 3.1
24 12.3 15.7 A
25 o7S 40.6 7.4
24 [ 34.5 8.8
27 5.3 36.73
28 17.1 40.8 10.1
29 15,5 26 2.8
30 1 17.5 8.4
31 13.4 7.7
MONTH AVG 3.8 22.4 7.4 5.5
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Appendix 9. Discharge Racords from Summers, [1934-85.

EAGLE CREEK AT GHD MINING, 1985
DISCHARGE IN CUBIC FEET PER SECOND
LOCATION: ABOVE CULVERT IN R0AD CROSSING EAGLE CREEK
IN NW1/4 ,NWl/4a,SEC 9,T?N,RLLIE,F .M.
ORAINAGE AREA: 8.53 SQ ™I.
GAGE TYPE: STAFF GAGE READ BY MINE OPERATORS

EXTREMES . MINIMUM= 0.00 MAXIMUN= 115
DAY MAY JUNE JuLy AUG SEP
| 43,1 9.0 18.3
2 53.4 31.1 0.0 21.3
3 83.7 0.0 22.1
4 68.6 14.9 0.0 20.4
5 51.5 0.0 (9.7
é 43.9 3.1 0.0 17.8
7 35.1 6.2 0.0 17.8
8 19.2 6.9 0.0 19.2
9 1a.7 7.6 0.0 23.3
10 14.7 15.1 0.0 34.0
11 18.3 21.8 0.0 28.0
12 9.9 37.5 0.0 23.8
13 195.8 115 0.0 9.0
t4 8.9 85.4 0.0 16.5
15 124 39.2 0.0 16.5
16 19.7 28.95 0.2 17.8
17 19.9 7.9 17.2
18 8.9 13.0 37.0 14.9
19 S.t 2.2
20 .0 9.6 6.9 1e.9
2 0.0 9.0 5.4 20.2
22 .0 24.0 3.8 21.6
2 34.38 32.4 2.8 26.5
2 38.9 33.3 1.7 25.0
23 41.7 35.1 N.4 18.1
26 46.1 51.5 0.0 18.3
27 46,6 22,2 Q.0 17.8
28 21.8 13.73 0.0 17.2
29 21.1 11.3 0.0 13,3
30 59.3 13.5 0.0 2141
31 40.6 2.0 20.2
MCNTH AVG 29.2 273 171 9.7 20.3
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Appendix 9. Discharge Records from Summers, 1984-85.

TOLOVANA MRUER ABOVE UILBER CREEK, 1985
BISCHARGE IN CUBIC FEET PER SECOND
LOCATION: BELOW FOOT BRICGE CROSSING TOLOVANA RIVER IN
IN NUL/4,5U1/74,SEC 3,T7N,R4W,F .M,
DRAINAGE AREA: 159 SO Ml
GAGE TYPE: STAFF GAGE READ BY MINE OPERATORS

EXTREMES: MINIMUM= &.13 MAX IMUM= 831
DAY MAY JUNE JuLy AUG SEP OCT
i 575 13.3 172
2 729 831
3 387 644
4 146 11.1 513
S 121 111 340
4 26.3 11.1 259
7 73.9 1.1 333
8 6.8 10.t 384
9 89.9 9.1 172
10 93.3 8.1
11 i3 10.1
12 205 10.1
13 303 111
14 456 13.3
1S 346 15.7
16 99.3 333 27.2
17 4$8.8 408 268 312
18 S50.0 1472 394
19 61.4 213
20 50.0 14?2 278
21 39.7 135
272 24.1 32.3 32
23 50.0 28.9 128
24 468.8 25.6 125
25 71.9 24.1 128
26 462 226 168
27 476 211 308
28 154 19,7 235
29 o 121 195.7 209
30 S 206 13.3 263
31 237 13.3 213
MONTH AVG 257 155 164 111 407
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Map No.

1

10

11

Appendix 10.

Site Name .

Birch A Brdg

Birch a CC

Crooked a Mth

Ketchem a CHSR
or Ketchem a8 Camp

Ketchem ab Mining

Deadwood a CHSR

Deadwood ab Mine

Crooked a Cen

Boulder a Steese

&

jd

Bauldor';bunining

Crooked ab Baoulder

Full Name

Birch Creek at Steese
Huy Bridge

Birch Creek above
Crooked Creek

Crooked Creek above
mouth

Ketchem Creek at the
Circle Hot Springs
Road

Ketchem Creek above
mining

Deadwood Creak at
the Circle Hot Springs
Road

Deadwood Creek above
acttve mining

Crooked Creek at
Central

Boulder Creek at the
Steese Huwy

Boulder Creek above
historic mining

Crooked Creek above
Boulder Creek
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Specific Locatians af Study Sites

Legal Description

S50 ft. above bridge an
left bank in SEX, NEX,
secC 1. TIONO R16Eo FR

100 ft. above con-
fluence with Crookad
Creek in NW¥,NW¥, sec 9
T9N, R1&E, FM

1/4 mile above can-
fluence with Birch Cr
on left bank in NEX,
NEX, sec 8, T9N, RI16E,
FM

100 ft above bridge on
right bank in SE, NEX,
sec 20, T8N, RISE, FM

in SE“o NE‘Q secC 1‘
T?N, R14E, FHM

at the bridge on right
bank in NEX, NE¥X, seci2
T8N, R14E, FM

in Sli¥, SEX,
T7N, R13E, FM

sec 14,

gn left
SEX%,
R14E, FM

above bridge
bank in SUW%,
sec 27, TO9N,

below bridge
bank in SUWK,
sec 29, TSN,

on right
Slig,
R14E, FM
below confluence with
Greenhorn Gulch in

NW, NUK, sec 3, T7N,
R13E, FM
in NuW¥, SW¥, sec 29,

TON, RI14E, FM

7



ﬁaP No.

12

{3

14

15

16

17

18

19

20

21

22

23

Appendix 10.

Site-Name

Craooked Bfﬁzdrucﬁ

Bedrock

Mammoth a Steese

Lower Miller Cr

L ower Mastodan

Independence b
Russell

Independence a
Russell

Upper Mastodan

Upper Miller

Porcupine a mth

Porcupine & rd
or Porcupine ab
Bonanza

Bonanza ab Porc

Full Name

Crooked Creek belouw
Bedrock Creek

Bedrack Creek below
BLM Campground

Mammaoth Creek at the
Steese Huy bridge

Mi)ler Creek above
confluence with
Mammath Creek

Mastodon Creek below
active mining

Independence Creeak
below Russel) Mine

Independence Creek
abave Russel) Mine

Mastodon Creek above
active mining

Miller Creek above
recent mining

Porcupine above
confluence with
Mammoth Creek

Paorcupine Creek above
road crassing and
confluence with
Bonanza Craek

Bananza above can-

fluence with
Porcupine Creek
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Specific Locations of Study Sitas

Legal Descriptian

in NW, Sus,
T9N, RI3E, FM

sec 32,

200 ft below campground
in SWK, SU¥, sec 32,
T9N, RI3E, FM

350 ft belgw bridge
on right bank in
NE“' S.Clo
FM

SEX,
T8N, RI3E,

in SUW%, Suk,
T8N, RI2E, FH

sec 16,

in SWk, NuUK, sac 27
T8N, RIZ2E, FM A
.
in NW¥, NW¥, sec 26
T8N, RI12E, FM L

in NWi,
T8N,

SE%, sec 26
R12E, FM

upstream of Baker
Gulich in SUX, NuWX,
sac 4, T7N, R12E, FM

below confluence with
Miller pup In SWX, SUWX,
sec 16, T8N, R12E, FM

3/4 mile above cgn-
fiuence on right bank
in NUWs, NE¥X, sec 1, T8N
RI2E, FM

100 ft abave road cros-—
sing 1in SEM, SWK,
sec 13, T9N, Ri2E, FH

1/4 mile above con-
fluence in SW¥, SEK,
sec 31, TSN, RI12E, FM



Map No.

24

25

26

27

28

29

30

31

32

33

Appendix 10.

Site Name

Bananza ab;m{ning
Porcupine b GAM
Porcupine a mining
Bear Creek

Fish Creek
Ptarmigan Creek

Eagle a GHO

NF Twelvemile
Lower Twelvemile

Upper Tuelvemile
Birch a BEV

Minook Cr

Full Name

Bonanaza Creek above
active mining

Parcupine Creek below
Great American {tining

Porcupine Creek abgve
activa mining

Bear Creek above
Steesa Huy

Fiash Creek above
Steese Hwy

Ptarmigan Creek above
Steese Huwy

Eagle Creek above GHD
Mining

North Fark
mile Creek

Twelve—

Creak above
with NF

Tuelvemile
canfluence
Tuelvemiie

Creek below
canfluaence

TJelvemtile
Reed Creek

Birch Creek at Birch
Creak Village

Minoak Creek at
Rampart

1.37

Speciflc Locations of Study Sites

Legal Descriptian

above Rebel Creek in
N“. SU“, SOC 13. T8N|
R11E, FM

50 ft below pond aoutlet
T8N, RI1E, FM

above Yankee Creek in
SW¥, SEX, sac S5, T8N,
RI1E, FM

above bridge in NuWX,
NUE, sec 26, T7N, RIOE
FM

above bridge in NEX,
NUW¥, sec 19, T7N, RI1LE,
FM .

above bridge in NWX,
SW¥, sec 9, T7N, RI1E,
M

above culvert crossing
Eagle Creek in NuiK,
NuW¥, sec 9, T7N, RIIE,
FM

below Steese Hwy bridge
in SE¥, SWX, sec 29,
T7N, R1OE, FM

in NK.
R10OE,

NWX,
M

sec 32, T7N

In NU¥, Nux,
T’N, R9E, FM

sec 27,

in sec 33,
RGE, FM

T16N,

in sec 30, T8N,
FM

R12U,



Appendix 10. Specific Locations of Study Sites

Map No. Site Name. Full Name Legal Description
I
N\ anl
C Salcha a-Rich.  Salcha River at above Richardson Huy

Salcha River UWayside bridge in NWM, NEX,
sec 22, TSS, RA4E, M

D Chena a CHSR Chana River at Chena above 39 mils Chena Hot
Recreation Area Wayside Springs Road bridge in
NUd, SWUE, sec 19, TIN,

R7E, F®H
£ Faith a Steese Faith Creek at Steese below bridge in SEX,
HUY NE“. sécC 6. TSN' R?Et
FM
F Chatanika a 3%9mi Chatanika River at belouw bridge in SEN,
state wayside at 39 mile NUM, sec 12, TAN,
Steese Huy R2E, FM
G Chatanika a £11 Chatanika River at below bridge in SUi.
state wayside at 11 mile SEX, sec 1S, T3N,
Elliot Hwy RiY, FHM
H Tolovana a Wilber Tolovana River above at footbridge in NUI%
Wilber Creek SW¥, sec 3, T7N, R&U,
FM

1 Talovana a3 Minto Tolovana River at Minto at boat lYanding in
sec 23, T4N, R9W, FM

J Koyukuk a Evansvl Koyukuk River at Evans—- in sec 8, T24N, R1ISU,

ville M
K Koyukuk a Alkt Kayukuk River at in sac t4, T20N, R24WU,
Allakaket FH
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