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Effects of the 1975 Mike Horse Mine Tailings Dam Failure
on Water Quality and Aquatic Resources of the
Upper Blackfoot River, Montana'

INTRODUCTION

On June 19, 1973, the Mike Horse Tailings Dam, located on Beartrap Creek and controlled by
the Anaconda Company, in the headwaters of the Blackfoot River near Lincoln, failed due to
heavy precipitation and runoff from winter snowpack. Failure of a bypass structure and canal that
normally diverted Beartrap Creek flows around the dam caused runoff to fill the pond, overtop
the dam and wash out the east abutment. Runoff water carried heavy loads of gray-colored,
pyritic tailings out of the pond area and into the Blackfoot River. Temporary repairs made by the
company allowed most of the runoff water to be diverted around the tailings pond, reducing the
amount of tailings material entering the river below. However, seepage water from within the
pond site continued to carry smaller amounts of material into the river for approximately three
weeks. The gray-colored water was evident 15 miles downstream before it became obscured by
high, muddy waters of Landers Fork, a major tributary stream (See photos at end of report).

This report summarizes water quality and biological changes which occurred following dam
failure.

Water quality, streambed sediment samples, bottom fauna and fisheries data were collected
during the problem period. These data were compared with similar data collected during a
baseline study from 1970-1973 in anticipation of a proposed open pit mining venture by the
Anaconda Company in the Mike Horse Mine area (Spence 1975).

A description of the upper Blackfoot River drainage is found in Spence (1975). The Mike Horse
Mill was constructed on Mike Horse Creek in 1919 to process lead and silver. Mining and
milling occurred intermittently through the period until about 1954 when the venture was
abandoned. During the time the mine was active, a tailings pond was gradually built on Beartrap
Creek from mill wastes (See photos). When the dam failed, approximately 100,000 tons of
pyritic tailings washed into Beartrap Creek and the upper Blackfoot River (Laird 1975). Metallic
constituents of the tails included Cadmium (Cd), Copper (Cu), Iron (Fe), Nickel (Ni), Lead (Pb),
Zinc (Zn), Gold (Au), and Silver (Ag). Fe, Pb and Zn were present in the highest concentrations.

' A draft of this report was begun by the Montana Fish and Game Department in 1976 but never completed due to personnel
changes, decreased interest in mining in the Heddleston Mining District in the upper Blackfoot River and pricrities of other programs. Renewed
interest in mining in the upper Blackfoot River has generated requests to Fish, Wildlife & Parks (FWP) for historic information and FWP
decided to compiete the drafi report (in 1982, the Fish and Game Department was renamed the Department of Fish, Wildlife & Parks), This is
the report referenced in paragraph 5 of the “Report Supplement” in Spence (1975},
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Repairs by the Anaconda Company consisted of rebuilding the break in the dam, placement of
additional spillway capacity and refacing the dam with new gravel material. The original 24"
outlet pipe under the dam was cleared out at both ends and will continue in use. No further
repairs were made to the bypass canal since it is intended the canal will not be used in the future
due to its poor condition. A new 54" concrete overflow pipe was installed through the dam to
replace the bypass canal. Changes were made to the diversion structure at the head of the pond so
that runoff water would more readily be transported into the pond instead of entering the old

bypass canal.

During dam repair, four ponds of various sizes were constructed in the Blackfoot River
floodplain downstream from the dam. The pond locations were borrow sites for material used to
repair the dam. They were designed to help improve fish habitat in this reach of the river.

METHODS

Water Quality

Water quality samples were collected at the sites listed in Table 1 and shown on Map No. 1
(Page A-71 at the end of this report. Several agencies collected samples during the period. Some
of the same sites sampled by Spence (1975) were resampled during this study.

Samples collected by all agencies except the US Geological Survey (USGS) were analyzed at the
chemistry laboratory, Department of Health and Environmental Sciences (DHES) in Helena.
Samples collected by the USGS were analyzed at their Salt Lake City, Utah laboratory.

Bottom Fauna

Bottom fauna samples were collected at two sites on QOctober 2, 1975: (1) Blackfoot River at
Pops Place and (2) Blackfoot River at the Flesher Pass road crossing on Highway 279. These two
sites were previously sampled by Spence (1975). Three 1-square-foot samples were collected
with a modified Waters round square foot stream bottom sampler (Waters 1961). Samples were
preserved in 70% alcohol and sorted in the Department of Fish and Game’s pollution control
laboratory in Helena. Samples were identified to genera by Robert Newell, Department of Fish

and Game, Glendive, MT.




Table 1. Water quality sample stations

Location Date Sampled By
Sampled
Beartrap Creek below Mike Horse Tailings Dam * | 6/23/75 | US Forest Service
6/25/75 Water Quality Bureau, DHES
Blackfoot River above Shoue Gulch 6/23/75 | Fish and Game Department
VAVEE Water Quality Bureau, DHES
12/23/75 | Water Quality Bureau, DHES
5/13/76 | Fish and Game Department
Shoue Gulch 7/10/75% | Fish and Game Department
Blackfoot River Ponds below Pass Creek 7/10/75 Fish and Game Department
Blackfoot River at Pops Place * 6/23/75 | Fish and Game Department
6/27/75 | US Geological Survey
7/10/75 Fish and Game Department
12/23/75 | Water Quality Bureau, DHES
5/13/76 | Fish and Game Department
Blackfoot River at Flesher Road * 6/23/75 Fish and Game Department
6/25/75 Water Quality Bureau, DHES
7/10/75  { Fish and Game Department
12/23/75 | Water Quality Bureau, DHES
5/13/76 Fish and Game Department
Blackfoot River at Hogum Creek Road * 6/23/75 | Fish and Game Department
6/27/75 US Geological Survey
Blackfoot River below 7-Up Pete Creek * 6/24/75 | US Forest Service
: 6/27/175 US Geological Survey
Blackfoot River at Lincoln 6/25/75 Water Quality Bureau, DHES
Blackfoot River at Dalton Mountain Road Bridge* | 6/24/75 | US Forest Service
Blackfoot River at Blackfoot Canyon Camp * 6/24/75 | US Forest Service

* Indicates same sites sampled by Spence {(1975).

2All 7/10/75 samples were taken at caged fish sites




Species diversity of the bottom fauna populations before and after dam failure was determined
using Shannon-Weaver diversity indices (Shannon and Weaver 1964). Formulae for the indices
are given in Appendix A. Appendix A also shows Brillouin diversity indices, which are
modifications of Shannon-Weaver (Peilou 1969, quoted in Newell 1976a).

ive ed Fish

Four live cages containing wild cutthroat trout were placed at four locations to measure survival.
Cages were placed at the locations listed in Table 2 and shown on Map No. 2 (Page A-72 at the
end of this report). Cage No. 4 was a control placed in Shoue Gulch (also known as Shave
Gulch), an unaffected tributary entering the Blackfoot River about one mile below the tailings

dam.

Table 2. Live cage data

Cage | Location Date Source of Fish | No. of Size of Fish
No. Installed Fish
1 Blackfoot River at 7/9/75 Alice Creek 11 4.7"
Flesher Road
2 Blackfoot River at 7/9/75 Alice Creek 10 4.7
Pop’s Place
3 Blackfoot River Ponds 7/9/75 L Alice Creek 10 3-6"
below Pass Creek 14 Pass Creek
4 Shoue Gulch (control) 7/9/75 Pass Creek 10 4.7"

Cages were checked daily from July 9-13 and the status of fish noted (re. alive and healthy, alive
but stressed, dead). Cages were removed after checking them on July 13.

Fish Populations

Electrofishing with a Fisher-Shocker, Model FS-101, powered by a 1500 watt alternator, was
conducted on July 11, 1975 to determine if a complete kill of fish had occurred due to the tailings
pollution. Sampling was done in the Blackfoot River at Flesher Pass road crossing at a site
previously sampled by Spence (1975). Approximately 900 feet of stream were sampled. Prior to
this date, water was too high for adequate sampling efficiency and safety. Sampling was also
done on a 600-foot section of the Blackfoot River at Pop’s Place on July 18, 1975.

A second fish sampling program was done in late September at the Flesher road site. This time a
fish population estimate was made using the method of Vincent (1974) and was compared with a
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previous estimate made in early September 1973 (Spence 1975). A 2,455-foot section was
electrofished with a Smith-Root Type VI backpack shocker. The marking run was made on
September 25 and the recapture run on October 2, 1975.

One sample of sediment that had washed downstream from the tailings dam was collected and
sent to the Montana Bureau of Mines and Geology, Butte, for metals analysis. This sample was
arbitrarily collected at a deposition zone in the Blackfoot River upstream from Shoue Gulch on
June 23, 1975. Approximately two liters of a sediment/water mixture were collected from the
upper 2-3 inches of deposited material. Laboratory results are compared with a sediment sample

collected at Pop’s Place in 1973.

Two samples of the mine tailings behind the dam were collected by the Anaconda Company on
July 10, 1975 and analyzed in their laboratory in Tucson, Arizona. Results of those analyses are

given later in this report.

RESULTS

W 1i

Analytical results of individual water quality samples taken at the sites shown in Table 1 are
given in Appendix B.

Bottom Fauna

Results of the bottom fauna collected at two stations (Pop’s Place and Flesher) in October 1971
and November 1972 (before dam failure) and in October 1975 (after dam failure) are tabulated in

Table 3.

The most noticeable differences were at the Flesher station, particularly within genera which
contained large numbers of individuals before dam failure and much fewer after failure. For
example, in the order Plecoptera, the genus 4//operia contained only 67 individuals in 1975
compared to 243 in 1971 and 336 in 1972. Similarly, the genus Baetis, in the order
Ephemeroptera, contained six individuals in 1975 compared to 157 in 1971 and 81 in 1972. On
the other hand, some genera occurred in 1975 which had not been found in 1971 or 1972.
Overall, there was a marked reduction in numbers within individual genera in 1975 compared to
those present in 1971 and 1972. The number of genera decreased by 65.3% at Pop’s Place and
65.2% at Flesher. Total numbers were 86.2% less at Pop’s Place and 92.4% less at Flesher.
Numbers per square foot decreased 92.5% at Pop’s Place and 86.7% at Flesher. The above
percentages were calculated using the average of 1971 and 1972 data.




Table 3. Kinds (genera) and numbers of bottom fauna collected in October 1971, November 1972 and
October 1975 at Pop’s Place and Flesher.

Station Pop’s Place Flesher Station ?omace Flesher
No. 8q. Fit. No. 8gq. Ft.
Sampled 3 3 Sampled 3 3
e R T e e —
PLECOPTERA 1971 1972 1975 1971 1972 1975 {| TRICOPTERA | 1971 | 1972 1975 | 1971 1972 | 1975
i Pteronarcys - - - - - - Glossosoma - - - 2 bl -
ﬂ Pieronarcelia - - - - - - Brachycentrus - - - 102 il -
’l Nemoura 62 64 - 81 425 4 Hydropsyche I - - 30 125 -
" Capnia . - - 28 35 3 Arctopsyche 2 - - 2 15 2
Isoperla . . - 2 - - Riyacophila - i - 3 20 P4
ArCynopteryx - - - 3 13 - Psychoronia - - - - - -
Acroneuria - H - 7 17 2 Lepidostoma - - - - - -
Claassenia - - - 4 20 - Hydroptila - - . i - -
’ Aloperla 54 158 27 243 336 67 Limnephilidae B “ - 3 2 -
Brachyptera - . - - - Il Parapsyche ; 2 - - 5 -
isogenus 24 8 - s 26 - Tinodes - - - - - -
l Hastaperia - - - - - - Chimarra 1~ - - - - .
" Paraperia 5 - 2 6 - i ﬂ Ochrotrichia - - N - - -
, Eucapnopsis 18 - - - - - " Psychomyldae - - - . - .
“ Chloroperlidae - - - - N Anagapetus " . - - - .
’ Perlodidae - - - - “ - Agraylea - - - - - -
" Leuctra - 2 - 46 - - Sortosa - H - - - .
Unknown - - - - - - Unknown - - - - - -
TOTAL 163 233 29 435 872 77 u TOTAL 4 4 [ 148 180 4
EPHEMEROPTERA DIPTERA
Baetis - - - 157 81 3 Ephidiidac - 2 - - - -
Parateptophiebia - - - - - - Simuliidae - - - - 18 -
Ephemerella - - - 3 - 1 " Atherix - - i - - -
Rhithrogena - - - - - 1 u Hexatoma - - - 5 2 -
Cinygmula - - - 57 8 - " Empididae - - - i - -
Epeorus - - - - - - " Brillia - - - - - -
Ameletus - - - “ - - " Rhabdomastix - - - - N -
“ Heptagenia - - - - - - H Orthocladius - - - 3z - -
u Unknown - - - - - B " Dicranota B - - 4 - -
H " Metriocnemus 1 - - - - -




Station ' Pop’s Place Flesher Station Pop’s Place ] Flesher
No. Sq. Ft. Ne. 8q. Ft.
Sampled 3 Sampled L3 3
Antocha - 351
191 1972 ] 1975 1971 1972 1973 H 1971 11972 ) 1975 | 1971 1972 1975
“ DIPTERA cont.

“ COLEOPTERA " Cardiocladius - - - - - -
H Optioservus - - - - - - n Pericoma - - - 208 69 -
" Heterlimnius - - - - - 4 Tanytarsus - - - - -
“ Zaitsevia f - - - 5 - Pentancura - - - - - -
" Cleptelmis - - - - . - Diamesa - - - - -

Brychius - - - - - - Heleinae - - - - - 2

Lara - - - - - - Chironomidae 25 15 1 - 21 s
“ Narpus - - - - - " Dolichopodidae - - - - -
" TOTAL 1 4] 0 0 5 4 Tarypodinae - - - 8

OLIGOCHAETA & - 1 - 4 2 2 " Tanytarsini - - - 1 -

NEMATODA

ﬂ Pentaneurini - - . - - .

TOTAL 0 1 0 4 2 0 " TOTAL 27 |1 2 610 |14 |8 |

GRAND TOTAL 195 255 31 1414 1292 103 " u
ﬂ AVE NO/SQ FT 65 85 10 471 431 |34 H ______Jl

Note: For reference purposes, Table 3 shows the families or genera of bottom fauna collected
during the study by Spence (1975) whether or not they were found at the stations sampled during
the current study.

Figure 1 illustrates the total numbers of bottom fauna, Figure 2 the number of bottom fauna per
square foot and Figure 3 the number of bottom fauna genera before and after failure of the
tailings dam.

A newly constructed beaver dam had flooded out the Pop’s Place station sampled in 1971 and
1972. Therefore, the 1975 sample site was moved about 100 feet upstream from the previous site
and on a similar substrate type.

Species Diversity

Species diversity indices are used to analyze the structure of a biological community through the
use of information theory (Newell 1976a). In analyzing community structure, information
theorists ask how much new knowledge or “information” about species composition can be
obtained by drawing individuals at random (Newell 1976a). As sample size increases, the
diversity of the pooled samples increases rapidly at first, then levels off. Since diversity of
individual samples is highly variable, it is preferable to report the diversity of the pooled samples
(Newell 1977).



Figure 1. Total number of bottom fauna found at Pop's Place and Flesher
before and after Mike Horse Dam failure.
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Figure2. Average number of bottom fauna per square foot at Pop's
place and Flesher before and after Mike Horse Dam failure.
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Figure 3. Number of bottom fauna genera found at Pop's Place and
Flesher before and after Mike Horse Dam failure.
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With the Shannon-Weaver index, an index above 3.0 generally reflects a healthy, unstressed

- community while an index below 1.0 indicates a monospecific community under stress. An

index range of 1.0-3.0 seems to indicate a community under some stress (Newell 1976a). A low
diversity index indicates a largely monotypic community dominated by a few abundant
organisms. Often the total number of species is low, suggesting that degraded environmental
conditions exist which favor the proliferation of a few tolerant species and the removal of less
tolerant ones. A high diversity index indicates a heterogeneous community in which abundance
is distributed more evenly among a number of species and the total number of species is

generally high (Newell 1977).

Theoretical maximum diversity (Dmax) exists if each individual belongs to a different species
and theoretical minimum diversity (Dmin) exists if all individuals belong to the same species.
The distribution of individuals among species lies between these extremes in most communities
and diversity is intermediate. Redundancy (R) is an expression of the dominance of one or more
species and is inversely proportional to the wealth of species (Wilhm and Dorris 1968).
Redundancy is always between 0 and 1. The numerical value for diversity (D) lies between
Dmax and Dmin and shows the actual diversity of the aquatic community as compared to the
maximum and minimum diversities which could have occurred in the given sample. When
diversity is high, redundancy is low and vice verse (Spence 1975).

Comparisons of bottom fauna diversity before and after dam failure using the Shannon-Weaver
diversity indices are shown in Table 4. The indices are based on pooling three one-square-foot
samples at Pop’s Place in 1971 and 1972, four one-square-foot samples at Pop’s Place in 1975
and three one-square-foot samples at Flesher in 1975. The 1971 data for Pop’s Place are taken
from Spence (1975), page A-86, since diversity indices had already been calculated. Diversity
indices had not been calculated by Spence (1975) for the October, 1971 samples at Flesher but
the data (See p. A-90) were used to calculate the indices after dam failure. The 1972 Flesher
samples had not been identified when the Spence (1975) report was completed. These samples,
as well as the 1975 samples, were identified by Robert Newell after dam failure. Pooled data for
all the samples (except for 1971 at Pop’s Place) are shown in Appendix C-1.

Diversity indices for each one-square-foot sample collected before and after dam failure are
shown in Table 5 and Appendix C-2)
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Table 4. Shannon-Weaver species diversity indices for bottom fauna collected in 1971,
1972 and 1975 at Pop’s Place and Flesher stations.

Pop’s Place Flesher
October November | October October November | October
1971 1972 1975 1971 1972 1975
Diversity 2.51 1.62 0.95 333 3.04 241
D. Max 3.58 3.46 2.58 4.81 4.52 4.09
D. Min 0.51 0.37 0.83 0.23 0.20 1.17
I[ Redundancy { 0.35 0.60 0.94 0.32 0.34 0.57 _

In analyzing whether significant differences in diversity indices occur between samples, Cairns
(1967) states that ....."For biologically oriented readers, my own operational definition of optimal
is the ability to support an aquatic community in a pattern which does not vary more than 20
percent from the empirically estimated maximum steady-state diversity possible in each
particular locale.” Newell (1976b and Appendix D) interprets this to mean that variations of up
to 20% of maximum observed diversity can be called normal and healthy but deviations over

20% are called unhealthy.

The highest diversity indices found for the pooled data at Pop’s Place and Flesher for 1971 and
1972 were compared with the diversity indices at the two stations for 1975 (See Table 4). These
comparisons show a 62.2% deviation at Pop’s Place and 27.6% deviation at Flesher, indicating a
signficant difference in bottom fauna populations, particularly at Pop’s Place, as a result of dam
failure.
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Table 5. Diversity indices for each one-square-foot sample collected at Pop’s Place and
Flesher during 1971, 1972 and 1975.

Treatments (Years)

1971 1972 Total
Pop’s Place 2.11 1.26 0.44 "
2.17 1.41 0.50 "
2.47 1.60 0.68 I‘
Sub-Total 6.75 427 1.62 12.64 f
" Flesher 3.01 2.75 2.10
|| 3.31 2.84 2.12
" 3.34 2.97 214
|| Sub-Total 9.66 8.56 6.36 24.58
H Total 16.41 12.83 7.98 37.22 |
iv Fis

Results of this test are shown in Table 6. More detailed data are given in Appendix E.

The data show that the tailings pollution caused mortality in caged fish. Excluding those trout
which escaped, the percent mortality which occurred in each cage was as follows:

Cage #1 (Flesher road) 79 = 78%
Cage #2 (Pop’s Place) 10/10 = 100%
Cage #3 (BelowPass Cr.} - 7/10 = 70%
Cage #4 (Shoue Gulch) 0/6 = 0%

The specific cause of mortality (suspended sediment, metals, etc.) was not determined.

Fish Populations

The electrofishing done on July 11, 1975 at the Flesher station produced 27 cutthroat trout
averaging 4.9 inches long and 22 brook trout averaging 5.0 inches long. Thirty-eight (38) slimy
sculpin between 1.5-4.6 inches in length were also captured in the 900-foot section. The data
show that the dam failure did not completely eliminate the existing fish populations.
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The Pop’s Place station was similarly sampled on July 18, 1975. Seven cutthroat trout averaging
6.3 inches long and 54 brook trout averaging 4.8 inches long were captured in a 400-foot section,
again showing there was not a complete kill of trout. No sculpin were observed in the section.
However, very few sculpin were found at this location in sampling prior to dam failure (Spence
1975, p. A-130).

The trout population estimate made in September, 1975 at the Flesher station showed that,
compared to 1973, there was a total reduction of 83% for all sizes of cutthroat trout and 77% for
brook trout after dam failure (Table 7). Most of the reduction in cutthroat occurred in the smaller
size groups (1.5-4.9 inches). There was also a reduction in larger sizes of cutthroat. Confidence
limits are at the 80% probability level for both the 1973 and 1975 estimates. The data indicate
that cutthroat were either unsuccessful in spawning during the spring of 1975 or there was a large
mortality of eggs and/or fry in gravels after spawning took place. There were insufficient
recaptures of marked brook trout in 1975 to estimate their numbers by separate age groups. The
reduction in total numbers was statistically significant at the 80% probability level for both
cutthroat and brook trout.

Stream Sediment ilings lvse

The data presented show what metals were present in the mine tailings behind the dam and the
principal metals found in sediments in the Blackfoot River before and after dam failure.

Results of analyses of the sediment sample collected above Shoue Gulch in 1975 are given in
Appendix F. The analyses show that only small amounts of each metal were carried in
dissolved form (Table I) but high concentrations were carried in suspended form (Table IV).
Some of the water quality analyses that reported dissolved fractions showed the same resuits, i.e.,
only small amounts of metals were dissolved in runoff waters (See Appendix B).
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Table 6. Test Results of Live-caged Fish.

Alive I Dead

I - Blackfoot River at Flesher Road, 11 cutthroat

| Date Checked Time

i Cage Number

; Comments

s

ﬂ 7/9/75 1515 i1 - Cage installed
7/10/75 1115 9 1 1 fish escaped through hole
7111775 1300 3 6 Dead fish decomposing
7/12/75 1200 3 0 Alive fish active
7/13/75 1530 2 0 I fish escaped. Cage Removed
Cage Number 2 - Blackfoot River at Pop’s Place, 10 cutthroat
7/9/75 1700 10 - Cage installed
7/10/75 1330 10 - All fish very active
7/11/75 1330 5 5 Dead fish decomposing, 1 live fish
n stressed
" 7/12/75 1215 i 4 Very little decomposition vet
i‘ 7/13/75 1550 0 1 Cage removed

i Cage Number 3 - Blackfoot River Ponds below Pass Creek, 10 cutthroat

7/9/75 1750 10 - Cage installed

7/10/75 1410 9 1 3 live fish distressed

711775 1345 5 4 Dead fish badly decomposed
7112175 1230 3 2 3 live fish distressed

7/13/75 1610 3 0 Cage removed

Cage Number 4 - Shoue Gulch (Control) 10 cutthroat

7/9/75 1900 10 - Cage installed
7/10/75 1530 6 0 4 fish escaped through hole
7/11/75 1400 6 0 All fish very active

“ 712175 1340 6 0 All fish very active

&7/ 13/75 1635 6 0 All fish very active. Cmge_lz:moved
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Table 7. Trout popuiaﬁén estimates at Flesher station before and after tailings dam
failure. Confidence limits are at the 80% probability level.

Cutthroeat Trout _ l
Before failure (1973) - Section Jength = 2,455 Feet
Length (inches) Number Estimate Weight Estimate, 1bs
1.5-4.9 380+ 98 6 '
5.0-10.9 58+ 16 6
Total 438 + 99 (23%) 12 42 (17%) l
(399-337)
Total/1000 ft. 178 4.89 l
After failure (1975) - Section length = 2,455 Feet
Length (inches) Number Estimate Weight Estimate, Ibs
1.5-49 44115 140 l
50-89 31+ 8 izl
Total TS+ 17 (23%) 4+1(25%)
{58-92)
Total/1000 fi. 31 1.6 '
Percent Reduction - Numbers
1.5- 49 = 88% (100-44/380x 100}
50-109 = 47% (100-31/58 x 100)
Total s 83% (100 -75/438 x 100} l
- Weight
15-49 = 83% (100 - 1/6x 100)
5.0-109 = 50% (100 -3/6x 100)
Total = 67% (100-1.6/49x 100)
Brook Trout
Before failure (1973) - Section length = 2,455 Feet l
Length (inches) Number Estimate Weight Estimate, 1bs
2.0-49 231 £ 83 341 5
5.0-91 35+ 9 341
Total 266 + 84 (32%) 6+ 2(33%)
(182-350)
Total/1000 feet 108 2.44
Afier failure (1975) - Section length = 2,455 Feet
Length {inches) Number Estimated | Weight Estimate, lbs
2.0-109* 60 + 19 (32%) 6+ 2 (33%)
Total/i000 feet ' 24 2.44

*Length groups combined due to insufficient recaptures in lower age group for separate estimate.

Percent Reduction - Numbers

20-105 = 77% (100 - 60/266 x 100)
« Weight
None
16



Table 8 compares the metal content of sediment samples collected in the Blackfoot River before
(1973) and after (1975) dam failure. Except for Cd, higher concentrations of metals occurred in
the 1975 sediment sample than occurred in the 1973 sample. The 1975 sample was not collected
at the same site as the 1973 sample and this may account for some of the variation. For purposes
of comparing the two samples, only the Tyler Sieve (mesh) U.S. Standard No. (-100 ) fraction is
shown in Table 8.

Table 8. Concentration of metals in sediment collected at Pop’s Place in 1973 and below
Shoue Guich in 1975 (-100 fraction).

" Metal and Concentration (ug/gram)
e

Cd Cu Ni Pb Zn F
19732 2825 700 50 400 4,080 36,600
19754 29.0 952 75 976 4,836 64,800
o e

Analyses of the two tailings samples collected by the Anaconda Company gave the results shown
in Appendix G.

DISCUSSION

Water quality and biological sampling showed that the Mike Horse Dam failure adversely
effected fish and bottom fauna populations in the upper Blackfoot River, although it was not
specifically determined how these effects occurred.

A possible cause for mortality of smaller cutthroat trout is sediment deposition during the
cutthroat spawning and rearing period which prevented egg and fry development and,
consequently, resulted in reduced numbers of young-of-the-year trout. Some other mechanism,
such as high concentrations of suspended sediment, may have been responsible for reduction in
larger trout of both species as well as for young-of-the-year brook trout from the 1974 fall
spawning season. Suspended sediment can cause physical damage to the fish, but some literature
indicates that large quantities of sediment are needed to cause direct fish mortalities (Cordone
and Kelly 1961). Suspended sediment samples were not collected in 1975 but turbidity readings
were made. The highest turbidity recorded during the period was 5200 JTU on June 25 in

3See Spence (1975), Appendix D, p. A75, Field No. 8 and Lab No. 8.

3ee Appendix E, Tabie IV (<100 fraction) in this report.
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Beartrap Creek immediately below the dam. On the same day, the turbidity at the Flesher station,
7.5 miles downstream was 82 JTU. No turbidity was determined at Pop’s Place on that date. The
beaver ponds below Pass Creek apparently settled out much of the suspended material and clear
water from tributary streams diluted the sediment concentration between the two stations. On
June 23, turbidity at Pop’s Place was 290 JTU. The maximum turbidity recorded at Flesher prior
to dam failure was 5.2 JTU (Spence 1975).

Most of the caged trout died in a short time period while some uncaged trout remained alive in
the same sections (as shown by electrofishing). Live cage mortality could have been partly due to
stress caused by handling in addition to the poor water quality conditions present. However, this
is not likely since the control fish in Shoue Guich underwent the same handling procedure and

none of them suffered mortality.

Bottom fauna were noticeably decreased after dam failure at the two stations sampled. There
were marked differences in numbers of individuals, numbers per square foot and numbers of
genera after dam failure. Diversity indices also showed significant reductions in fauna as a result

of dam failure.

Continued impacts to the aquatic biota are possible because of the metals which were deposited
along the floodplain. As these fine sediment particles are exposed to oxygen, they may oxidize
into a more available form. If substantial amounts of sulfides are present, sulfide oxidation to
sulfate will make the SO, ion more soluble in water. Sulfate and water will produce sulfuric acid
which will lower the pH, which will allow previously undissolved metals to go into solution,
causing stress to the more sensitive aquatic biota. Thus, even though the released tailings were
more or less neutral in pH, their presence in the system could alter the future chemical/biological
condition of the river.

Some newspaper articles about the dam failure are presented in Appendix H.
Appendix I contains some photographs taken before and after dam failure.

Appendix J contains maps showing water quality sampling sites and locations of fish live cages.
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APPENDIX A

SHANNON DIVERSITY |NDEXES

i

D = 2Rl 06/N) = e () = S (N g ;)
DHax = oy (8D

DMIN = lig(N) -(ﬁ;)f-il‘))oacﬂ"Sfl)

. - DMAX - D
_RD DMAY — DMIN

B

= D/BMAX = D/jﬁss
= = Dflealn)
SR = D - Eg

From: Newell, R. L. 1976. Yellowstone River Study. Final Report. Mont. Dept. Fish and
Game and Intake Water Co. 97 pp. + appendices.
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BRILLOUIN DIVERSITY NDEXES
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|
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l APPENDIX B
STATE HEALTH DEPT. WATER GQUALITY BUREAU HELENA, MONTANA 5$6G1
' STATE MONTANA COUNTY LEWIS#CLARK
LAT.~LONG. &7 143N 1122115W SAMPLE LOCATIGN 15N &K 27ECD
STATION CGDE ANALYSIS HUMBER 75W10G2
I DATE SAMPLED 06-23-75 ORAINAGE BASIN  76F
TIME SAMPLED 1030 WATER FLOW RATE
METHOD SAMPLED GRAB FLCW MEASUREMENT METHOD
SAMPLE SOURCE STREAM : ALTITUDE OF LAND SURFACE
l WATER USE UNUSED TGTAL WELL DEPTH BELOW LS
AQUIFER(S) SwL ABOVE(+) OR BELUW LS
SAMPLED BY USFS SAMPLE DEPTH BELOW SURFACE
I SAMPLING SITE: BEARTRAP CREEK BELOW MIKE HORSE CAM
MG /L MEQ/L MG/L MEC/L
| CALCIUM (CA) B ICARBONATE (HCO32)
MAGNES IUM (KNG} CARBONATE (C03)
SODIUM (NA} CHLORIDE (CL)
PGTASSIUM  (K) SULFATE (S04)
IKON (FE) FLUCRIDE  (F}
MANGANESE (MN) NITRATE (NU3 AS N)
l ALUMINUM (AL ) ' NC3+NO2 (TOT AS A)
HYGROGEN (H+) PHGSPHATE(PO4 AS P)
I TGTAL CATIONS 040 TCYAL ANIONS C.00G
LABORATORY PH TOTAL HARDNESS AS CACO3
FIELD WATER TEMPERATURE (C) TLTAL ALKALIRITY AS CACG3
l C1SSGLVED SCLIDS CALCULATED LAB TURBIDITY (JTU)
LAB CONDUCTIVITY-UMHDS-25C SODIUM ADSORPTION RATIC
I ADDITICNG GL PARAMETERS
ARSENIC, TR (MG/L AS AS) .066 IRGNs TR (MG/L AS FE) 110
| COFPER, TR (MG/L AS CU) 1.1 ZINCy TR {HG/L AS IN) 340
LEADyTR (MG/L AS P3) 16. CAOMIUM, TR (MG/L AS CO) .05
I MANGANESE , TR{NG/L AS MN} B3. ARSENIC,70T (MG/L AS AS) a7
LEAD, TOTAL (MG/L AS PB} 16. IRON, TOTAL (MG/L AS FE)  123.
COPPER,TOTAL(MG/L AS CU) 1.1 CADMIUM,TOT (MG/L AS CD) oG5
ZINC, TOTAL (MG/L AS N} 9.0 MANGANESE , TOT (MG/L-HMN} 3%
SEMARKS: MIKE HURSE DAM FAILURE EXTREMELY TURBIDsGRAY COLOR, THICK

LAPPEARANCE, RIGH FLOW
EXPLANATICON: MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DIS5) EXCEPT A5 NUTEDS TOT=TUOTAL SUSP=SUSPENDED
{(M)= HEASURED(R)}=REPORTED {(E}=ESTIMATED M=METERS TR=TOTAL XECOVERABLE

s s e em Em Em Em dm dm e MG e W mm e mé M e e e mm am m am e e e e o e e se ook e e me e

SAMPLE NO SAMPLER JRT HANDLING 1100 ARALYST ME LAB WQOBEH

CUMPLETED 07-09-75 COMPUTER RUN OT/15/75 PROGRAM SYS 75 FUND <650

STND DeEV. ICN BALANCE «20 CA MG NA K CL S04 HTOZ2 C03 KO3

SEGMENT MPCES Col Qa0 Qa0 Qa0 3343 3343 G0 33.3 U0
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STATE EEALTH DEPT. WATER QUALITY BUREAU HELENA, MUONTARA 59601
T TSTATE T MONTANA : COUNTY LEWIS+(CLARK
LAT«~LONGs 47 140N 11222 Tw SAMPLE LOCATION 15N €W 28
>TATION CODE ANALYSIS NUMBER 75W1034
CATE SAMPLED 06-25-75 DRAINAGE BASIN 16F
TIME SAMFLED 1300 WATER FLOW RATE 15.CO0CFS{E}
#ETHOD SAMPLEDR GRAS FLCOW MEASUREMENT METHCD NOT MEASURED
SaMPLE SOULRcz STREAM ALTITUDE GF LAND SURFACLC
WATER USE UNUSED TOTAL WELL DEPTH BELGW LS
AQUIFERL(S) SKL A3GVE(+) OR BELUW LS
"SAMPLED BY WQEH SAMPLE DEPTH BELOW SURFACE

SAMFLING 5ITE2 JUST EELCGW MIKE-HURSE TAILINGS POKND (bEﬂATRﬂP aéézk:)

Mo/L MEd/L MG/L MEQ/L
LALCIUM (Ca) BICARBONATE(HLOS)
“LGNESTUM (MG} CARBONATE {CO3)
SODIUM {NA) CHLORIDE  (CL)
POTASSTUM (K} SULFATE (5041}
- IRCNTUFE) - 10 0.0C5 FLUDRIDE {F]
IANGANESE (MN) «C8 Jeu03 NITRATE (NC3 AS N)
abUMINU# (AL) NO3+RUZ (TOT AS K)
fAYJROGEN (k+) FHUSPHATE{(PC4 AS P)
TOT2AL CATIONS =008 TETAL ARIGKNS U 000
LABCRATORY PH TOTAL HARDNESS AS CALLS
CIELD WATER T=MPCRATURE (C) 545 TOTAL ALKALINITY A5 €ALOG3
JISSOLVED SCLIOS CALCULATED LAB TURBICITY (J7U)} 5260.
LA CONDUCTIVITY-UMHCS-25C i7Tie SCDIuM ADSURPTIUN RATIO
o A DD IT I uUuNAL P ARAMETERS
SEDIMENTy TUT4SUSP (HG/L) 10480, ARSENIC,DISSIMG/L AS A3) L GEVIvE |
CAUMIUM,0ISS{ME/L AS CD) «J03 CUPPERyDISS(MG/L AS CU} < .01
LEAD DISS{MC/L AS P3) < Lub ZINC4DISS{#G/AL as IN) =1
COPPER,TR IMG/L AS CU) Zab COPPERS,TOTALIMG/L AS CU) 5.6
FANGANESEy TRIMG/L AS KR 12G. MANGANESE, TOT {(MG/L-MN] 120.
CIRORSTR {MG/L AS FE) 150. IRUNy TOTAL {MG/L AS FE) 12Ce.
CADMEUM, TR (#G/L AS Cu) 17 CASMIUM,TLT (MG/L AS LD w27
ZINC,TR (¥G/L AS ZIN) 54, ZINC, TOTAL {AG/L A3 Zi) 70.
LEAG,TR (MCG/L a5 P3) 3D LEADy TOTAL (MG/L AS PB) 35.
ARSENIC, TR [#MG/L AS AS) «17 ARSENIC,TOT (MG/L AS AS5) 1a9

PevaxkS: MIKE-RHLRSE MIND SURVEILL. VERY TURSIO-MDTALLIC GRAY COLQOR

ZXPLANATICN: MG/L=MILLIGRAMS PR LITErR MEQ/L=MILLIEQUIVILENTS PER LITER
UL CONSTITUENTS DISSOLVED (O155) EXCEPT AS NOTED. TOT=TJITAL SUSP=SUSPENULED
{(4)= MEASUSESIRI=REPURTED {c)=cSTIKATED M=METERS TR=TJUTAL RELCOVERABLE

- e s s e e e e e ume e e e wme mee e MM e mmw aom e e e s mee e mm mew e mee e e emw e i me e

SAMPLE NGO 1 SAMPLER MJP  HAKDLING 3210  ANALYST KEV  LAB  WQRH

COMPLETED €3-34-75 CCMPUTER RUN J8/16/75 PROGRAM 5YS 75 FUND 6550

STWD DEV. ICN EALANCE -0.03 CA MG NA K €L 504 HCO3 (€483 Ru3

>ESMENT MPDZ S Ued el 0e0 000 33.3 353.3 Ced 33.3 uab
- A-5



STATE HEALTH DEPT. WATER QUALITY BUREAU HELENA, MONTANA 59601
- STATE MONTANA COUNTY LEWIS+CLARK l
LAT«-LCNGs 4T 229N 1122453W SAMPLE LOCATION 15N 6W 19CAB

STATION CODE ANALYSIES NUMBER 75u1001
DATE SAKFLED 06-23-75 DRAINAGE BASIN 16F I
TIME SAMPLED 1320 WATER FLOW RATE
METHJID SAMPLED GRASB FLOW MEASUREMENT METHOD NOT MEASURED
SAMPLE SOURCE STREAM ALTITUDE OF LAND SURFACE
WATER USE URUSED TOTAL WELL DEPTH BELCW LS
AQUIFER(S) Ski ABOVE{+) OR BELUM LS
. SAMPLED BY MF+G SAMPLE DEPTH BELOW SURFACE

SAMPLING SITE: BLACKFUOT RIVEF ABOVE SHUUE GULCH

MC/L MEG/L MG/L
CALCIUM (CA) BICARBONATE (HCD3) 73
MAGNESIUM (NG) CARBONATE (£03) a.
SODIUM (NA) CHLORIDE (CL)
POTASSIUM (K) SULFATE (504} 85.
IRCN (FE) < .01 FLUORIDE  (F)
MANGANESE (MN) 42 0.015 NITRATE (NO3 AS N)
ALUMINUM (AL) NO3+RU2 (TGT A5 N) I
HYDROGEN (H+) 0.00 0.000 PHGSPHATE(PO4 A5 P)
TOTAL CATIONS G.015 "~ TOTAL ANIONS 2.%'
LABGRATORY PH 7.58 TOTAL HARDNESS A5 CACO3
FIELD WATER TEMPERATURE (C) TOTAL ALKALINITY &S CACO3 )
DISSOLVED SOLIDS CALCULATED LAB TURBIDITY (JTU)  1%C. l
LAB CONDUCTIVITY-UMHCS~25C  250. SODI UM ADSORPTION RATIC
ADDITI!IGNAL PARAMETER RS ll
SEDIMENT,TCT,SUSP (MG/L) 2348, ARSENIC,DISS(KG/L AS AS) LGOS
CACMIUN,DISS{MG/L AS CD) .005 COPPER,DISSIMG/L AS CU) < .01
LEAD DISS{MG/L AS PB) < o5 ZINC,DISS(MG/L AS IN)
ARSENIC,TR {MG/L AS AS) «025 IRONs TR {MG/L AS FE)
COPPER,TR (NMG/L AS CU) o42 ZINC,TR (MG/L AS IN)
LEAD, TR (MG/L AS P&} 442 CACMIUM, TR (MG/L AS CD)
MANGANESE o TR(MG/L AS MN) 19. ARSENIC,TCT (MG/L AS AS)
LEAD, TOTAL {(MG/L AS PB) 4.2 IRON, TOTAL (MG/L AS FE}
COPPER, TOTAL {MG/L AS CU) 2 CADMIUM,TOT (MG/L AS CD) .02
ZINC, TOTAL (MG/L A5 IN) 3.8 NKANGANESE, TOT (NG/L-MN) 22. l
REMARKS: MIKE HORSE DAM FAILURE EXTREMELY TURBID,GRAY CULCK, THICK
| AFPEARANCE, RIGH FLOW !
EXPLANATION: MG/L=MILLIGRAMS PER LITER HMEQ/L=MILLIEQUIVILENTS PER LITER
4LL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NCTED. TGT=TGTAL SUSP=SUSPENDED

{M)= MEASURED(RI=REPUORTED (E}Y=ESTIMATED M=METERS TR=TOTAL RECOVERABLE

e e e wew s e R e W e e S e e e AR Mk e e e e e W cue Gk e e e i e e mem e wen e e

SAMPLE NC SAMPLER LES HARCLIRNG 3210 ANALYST LAB LAB WUBH
COMPLETED (7-14-75 COMPUTER RUN CT/15/75 PROGRAM SYS 15 FUND 0650

STND DEV. ICN BALANCE 9.99 CA MG NA K CL 504 H(23 CO2 NU’
SEGMENT MPDES 0.0 G0 Qo0 Q0 0.0 5%.6 40.4 (.0 O

1
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STATE HEALTH OEPT. WATER QUALITY BUREAU HELENAs MONTANA 59601
T OUUSTRTE C MGNTARA COGUNTY LEWISH#CLARK
LAT.-LCNG. SAMPLE LOCATION 14N 8W
STATICN CODE ANALYSIS NUMBER  7SWL1CE9
UATE SANFLED (7-01-75 DRAINAGE BASIN T6F
TIME SAMPLED 1615 WATER FLOW RATE 5. CFS{E)
WETHOD SAMFLED GRAR FLUW MEASUREMENT METHCD NOGT MEASURED
SAMPLE SCURCE STREAM ALTITUDE OF LAND SURFaACE
WATER USE  UNUSED TUTAL WELL DEPTH BELOW LS
AQUIFER(S) SWL ABOVE(+)} OR BELOW LS
T SAaAPLED BY  WQBH SAMPLE DEPTH BELOW SURFACE
SﬁouE)
SAMPLING SITE: BLACKFGOGY R ABUVE SHAVE GULCH
_ MG AL MEC/L MG/L MEQ/L
CALCIUM (CA) BICARBONATE (HCG3)
MAGNTSIUM (M3) ' CARBONATE (CO3)
SUDIUM (KA) CHLGORIDE {CL)
FOTASSIUM (K) SULFATE (504)
T IKCRN{FE) 3.5 J.168 FLUGRIDE (F)
FANGANESE (MN) la4 D.051 NITRATE {NG3 AS N)
ALLAINUM (AL} NC3+NG2 (TOT AS N)
HYCROGEN (H+) 3.00 0.00C PHUOSPHATE(PDO4 AS P)
TCTAL CATIDNS 0.239 TOTAL AKIONS C.0C0
LASORATORY PH T.32 TOTAL HARDNESS AS CACO3
FIELD wATEFR TEMPERATURE (L) TOTAL ALKALINITY AS CACO3
SISSOLYED SCLIDS CALCULATED LAB TURBILITY (JTU) 15C.
LAaB CONCUCTIVITY-UMHSS~25C 255, SGDIUM ADSORPTIGN KATIUO
T ADDITICHKAL P ARAMETTERS
ARSENICsDISSIME/L AS AS) «013 CALMIUM,DISS{MG/L AS CD} «0065
COPPERSDISSIMG/L AS CU) B LEAD DISS{MG/L 4S5 PB) 23
~ ZINC,DISSH(NG/L AS ZN) 1.9 COPPERy TR (MG/L AS CU) Sa.1
CUPPERSTITALIMG/L AS CU) 4.7 MANGANESE s TRIMG/L AS MN) 13.
MANGANRESEy TOT (AS/7L-MN) 13. IRUNy TR (HMG/L AS FE) 27
IRTNy TOTAL (MG/L AS FE) 58. ZINCyTR (MG/L AS ZIN) 49
LINCy TUTAL (MG/L AS IN) 548 CADMIUM, TR (MG/L AS CD} «C19
CADAIUM,TGT (FG/L AS CD) 021 LEAD, TR (MG/L AS P3) +25
LZAUy TETAL (MT/L AS PS) 27 ARSENIC,TR (MG/L A5 AS) .16
ARSENIC, TOT (MG/L AS AS) 29
SIMARKS: MIKE FOHSE L[AM EAILURE WATEK GKEY & TURBID

SXPLANATIONZ ME/L=MILLIGRAMS PER LITER HMEQ/L=NILLIEQUIVILENTS PER LITER
2Ll CONSTITUENTS DISSULVED (DISS) EXCEPT &S NUTED. TOT=TUTAL SUSP=SUSPENUED
{#)= MEALUREC{R)=RoPCRTED {(E£)=ESTIMATED M=METERS TR=TOTAL RECOVERAEBLE

T e mm s e s e e e e sl e e M W e e G e e e dee o e e e i o s e e e e e e e

SAMPLE NO 1Lu SAMPLER MKB HAMDLING 3210 ANALYST KEV LAg  wJBd
COMPLETED Co~U4~T3 COMPUTER RUN 0B/ZC6/75 PRCGRAM  SYS 75 FUND 0650

STND DEVe 1UN BALANCE =221 LA Mo Na S CL S04 HCGZ (03 nwnu3
SEGMENT MPLES JelQ 0.0 J20 0.0 23.3 33.3 3.0 2343 0.0

. | A-7



STATE FEALTH DEPT.

WATER CUALITY BUREAU

RELENA, MCNTANZ ssec!

) STATC MCNTANA _ _ CGUATY LEWIS+CLARK '
LAT.-LONG. 47 222N 1127212w SAMPLE LOCATION 15N €W 21CAC
STATICN CODE ANALYSIS NUMEER 7€W2452
CATE SAMPLED 12-23-15 o " DRAINAGE BASIN  76F .
TIME SAMPLED WATER FLOW RATE 1. CFS(E
METHCD SAMPLED GRAB FLCW MEASUREMENT METFOD NGT MEASLRED

SAFPLE SCGURCE STREAM .. ALTITUDE OF LAND SURFACE . . . ..

WATER USE RECREATIONAL TOTAL WELL DEPTH BELUW LS
ACUIFER(S) SwhiL ABOVE(+) OR BELOW LS
SAMPLEC BY WQBH .___.. _  SAMPLE DEPTH BELOW SURFACE

(Skouc)
SAMPLING S1TE: BLACKFOOY R. 2BCVE SHAVE GULCH

CMG/L

NCIL ¥EQ/L MEC/L
CALCIUM (CA) BICARBONATE (HCO3) 73. 1.20
MAGNE SILM (MG) CARBCNATE (CO3} 0. 0.0
SCOIUM (NA) CHLORIDE (CL)
POTASSIUM (K) SULFATE (S04)  1C5.
IFCN (FE) < .01 FLUORIDE  {(F) _
MANGANESE (MN) .24 0.009 NITRATE (NO3 AS N}
ALLMINUM (AL} MC3+NG2 (TOT AS N) l
PHCSPHATE(PO4 AS P) _
TATAL CATIONS 0.009 TCTAL ANICNS 3.351l
LABJRATCRY PH 7.70 TOTAL HARONESS £S5 CACC3
FIELD WATER TEMPERATURE (C) 0.5 TOTAL ALKALINITY AS CACO3 &C
DISSOLVED SCLICS CALCULATED LA3 TUREICITY (JTU) .6 l
LAB CCADUCTIVITY-UMHCS-25C  343. SODIUM ADSORPTION RATIOQ
AOCITICNAL PARAMETEES I
ARSENIC,DISS(MG/L AS AS) < 001 CADMIUNM,DISS{MG/L AS CD) .00z
CCGPFER,DISS(MG/L AS CU) < .0t LEAG DISS(MG/L AS P8) < .CS
ZINC,DISS(NG/L 2S IN) 1.8 CCPPER,TR (MG/L AS CU) < 0.01
CCFPER,TGTAL{NG/L AS CU) .01 ZINCsTR (MG/L AS 2ZN) 1.9 !
ZINC, TGTAL (NG/L AS ZN) 1.9 LEAC, TR (MG/L AS PB) < 0.05
LEADy TGTAL (NG/L AS PB) < 0G5 IRCNsTR (MG/L AS FE} .C8
IRCNy TCTAL (NG/L AS FE) .12 MANGANESE ,TR(NG/L AS MN) .24
MANGANESE, TCT (MNG/L-MN}) .24 CADMIUK, TR (MG/L AS CD) .00S
CACM IUKF,TOT (M3/L AS CD) .005 ARSENIC,TR (MG/L AS AS) .001
ARSENIC,TOT (NG/L AS AS) < 0.001

REMARKS: MIKE~HLRSZ PCNITORING

EXPLANATION: MG/L=NJLLIGRAMS FER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CCASTITUENTS CISSOLVZD (DIS55) EXCEPT AS NCTED. TOT=TOTAL SUSP=SUSFENLCED
{(M)= MEASURED{R)=REPORTEL (E}=E3TIMATED M=METERS TR=TOT2L RECUVERAELE

«»-———m——q-mu———m—-a&—————mw-q.q‘m_—--n.—_

SAFPLE NO 1 SAMPLER WNJP HANCLING 3210 ANALYST KEY LAB W(EH
COMPLETED 04~22-76 CCMPUTER RUN 05/C&/76 PRGGRAM SYS 75 FUND J6%0
STND CEV. ICN BALAKNCE S.69% Ca ¥G NA K CL S5C4 HIC3 C€C3 M3
SEGMENT MPOES 0.0 Cal Ca0 Qa0 0.C €4.6 35.4 0oL CaD
TER2452
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STATE HEALTH DEPT.

e DT ATE,

LAT -"LQNGQ
STATIOKR CODE
DATE SAMPLED

TIKE SAMPLED

FETHOD SAMPLED
SAMPLE SOURCE
WATER USE
AQUIFER(S)
SAMPLED BY

SAMPLING SITE:

_MUGNTANA

WATER GQUALITY BUREAU

47 229N 1122221 w SAMPLE LOCATICN
: ARNALYSIS NUMBER

p5-13~76

1330

DEPTH COMPOSITE

WATER FLOW RATE
FLOW MEASUREMEKT METHOD

_STREAM e ALTITUDE CF _(ANC SUREACE
UNUSED TGTAL WELL LEPTH BELCW LS

Swh ABGVE(+) CR BELOW LS
MELG SAMPLE DEPTH BELCOW SURFECE

BLACKFCOT RIVER ABLOVE SHAVE GULLH

" HELENA, MONTANA

59601

15N 6w 21CAB
T6W0TT6

CRAINAGE BASIN QJ6F .
14,0 CFSLE)

FLOAT + TIME

MG /L MEQ/L
CaLCium (Ca)
FAGRESIUM (M)
SECOIuE (NA)
FUTASSIUM (K]
.- IRON_(FE) « 10 J«005
MENGANESE {MN) A el
L UMINUR {£L)
TCTAL CATIGNS C.021
LABORATORY PH Teth

FIELE waTER TEMPERATURE ((} 85
cIESCLVED SULIDS CALCULATED.

LAB CONLUCTIVITY-UMHOS~25C  165.5

SEGIMENT, TOToSUSFE (%671 ) 10.5
COPPER,GISSIMG/L AS CU) 52
CZIKCSDISSIMG/L AS ZN) 1.1

~EMARKS:T WATER RELATIVELY CLEAR
DAYS EARLIER

CXPLANATION

A DRD I 1 ON AL

MG/L=MILLIGRAMS PER (ITER

MG/L MEC/L
BICARBONATE(HLD2) Ol 1.016
CARBONATE (L0317} Qe SIS ¢ N« I
CHLCRIGE (CL)
SULFATE (£Cea) 42.0 0.874
FLUGRICE  (F) _ e
NITKATE (NG3 AS N}
NC3+NO2 LTCT AS NI
PHLUSPHATE(PCH AS P) B
TOTAL ANICNS 1.€91)
TOTAL HALRODNESS A5 CaCO3
TOTAL ALKALINITY AS C&C03
L2 TURBIRITY. . LJTul. _ .
SGDIuM ADSGRPTION RATIC
PARAMEILEERS
CAOMIUM,DISSUINMG/L &S CO} «J04
LEAD LISS(MG/L AS Fi) < #0085

MIGHER RUNCFF HAU GCCURED ABOUT 10

MEQ/L=FILLICQUIVILENTS PER LITER.

SLL CONSTITUENTS CISSOLVED (DI85 EXCEPT 23 OTED. TOT=TUTAL SUSP=SUSPENDED

{r)l= MEASUREC(R)=REPCRTED (EI=ESTIMATEL M=METERS

- v R M S e e e Gk M o A mm W e 0T me A e MM e MR % mm e e mn wmm mm wm mn b e ae em e e

SAmELE ND SAMPLER KKK HARCLING 3210 ANALYST T LAE wWQEH
COMPLETED 7- 8-76 CCMPUTER RUN OT/13/76 PROGRAM  5YS 75 FUND 1530
STHD DEV. LUN _BALANCE 6,99 La 40 MA Koo CL . SQ« . #LG3 . C02_ ACG3_ _
SEGMENT »POES Dol Gad Qa0 Qa0 Oaw 4£.3 53,7 0.0 .0
T6W0776
. - A-0 C e e - -

TR=TCTAL RECCVERABLE

. COUNTY _JUGITH BASIN ==



5TATC HEALTH DEPT. WATER QUALITY BURE AU HELENA, MCNTANA 59601
STATE MONTANS COUNTY LEWIS+CLARK I
LAT.~LONG. 47 268R 11222 2W SAMPLE LOCATION 15N 6w 21ABC
STATION CODE ANALYSIS NUMBER 75Wwll5%
FETE SAMPLED a7-10-75 LRAINAGE BASIN  ToF .
TI4E SAMPLED 1525 WATER FLOW RATE 4.3 CFS{M)
wr Ta0D SAMPLED GRAB FLOW MEASUREMENT METHOD GURLEY METER
\“PLE SOURCE S5STREAM ALTITUDE DOF LAND SURFACE .
WATER USE RECREATIONAL TOTAL WELL OEPTH BELOW LS
AGUIFEP(S) SwL ABOVE(+) OR EBELOW LS
SAMPLED BY MFeG SAMPLE GEPTH BELOW SJRFACE !

SARMPLING SITE: SHOUE GULCH J.&6 M1 APOVE MIKZ HCASE RD

WG /L HEQ/L MG/L MEC/L
TILCIUN (CcA) . PICARBONATE(HLOD3) 51, CaB40
SEAEsTUM (M) ‘ CARBOMATE (23] Qe Ga
SIDTUN (Na) CHLORIDE  (CL) '
DUTASST UM (K} SULFATE {504} 2aw Del &l
IRGN {FE) < .22 FLUDRIDE {Fi
HANGANESE (w4) < W1 NITRATE (N03 LS H)
LT RUE (ALY ROS#NG2 (10T AS W) l
PRESPHRATEIPDSG 45 P
TGTAE ZATIONS 3.3 TOTAL ANIONS G581 l
LAST3RATORY PH T.47 TCTAL HAKTNESS AS CAL03
FIclT AATER TEMPERATURE (L} 11.3 TOTAL alKALINITY A5 CACC3 47z I
TIASZLVED SOL10S CALCULATED LAB TURBIDITY (JTuU) o %
12 CORDUCTIVITY-%HGS-25C 43, SODIUM AGSCRPTION RATIQ
ADDITYT I GN AL P AR AMETEAR/RS !!
REDNIMENT s TOT 4 SuUSE {(KG/L) 4 ARSENIC,DISSIMG/L AS AS) < 2001
(ﬂu4isﬁ,DI>S(ﬁFfL AS £D) < L0331 CUPPERLZDISS{AL/L &5 Cu) w01
LEAD DISS(RG/L AS P3) L ZINCyDISSInG/L AS IN) < ol
120N, TR (MGFL AS FE e X COPPERTR {MG/L AL CU) i1
ZINC,TR (®G/L A5 2N} < U.01 MANGANESEZTR{MG/L AS NMN) < J.C1
Caldlyk, TR {(#G/L aAS €D < 2.801
A-10
AEAAAKS: “IKE AORSE [DAM FATLURE WATER VEFRY CLFAR  SAMPLE SITD J.6 M

UP SHIYE LULLH KD
~NELANATION: MG/L=MTILLIGRAMS PER LITZR MEQ /L““ILLIEJJIVIL‘NTA PER LITER
ALL COMSTITUSENTS DISSDLVED (DI5S5) EXCEPT AS NUTEC. TUT=TOTAL 5432=3JSPENDED
(%)= SEASURED{RI=REPTFTED {Z)=E5TIMATEG HM=mMETERS TR=TOTAL *ECOVER AsLE

U P N T e e T T . e S

SasPLE WO SAA4PLER  LES HANDLING 3210 ANAL YST ®E LAS  wwBH
TLHMELETED 69=-26-75 COMPUTER RUN J9/730/75 PROCEKAY  S5YS T35 FUND 2050

STYD DEV. 10N BALANCE T7.738 Ca MG A K CL S04 +HL33 €03 KGE3
S GMENT HPOES Call Gal Lol Jad ed e T 95.7 U0 5.7



TaT: HEALTH TEPT. WATER QUALITY BURFAU HELENA, MONTANL 59601

l STATE MONTANA COUNTY LEWIS+CLARK

CAT.~LON3. 47 3 IN 11222504 SAMPLE LNCATIUN 1SN  6W 17000

STATION CODE ANALYSIS NUMBER  75wllb:

I NAVE SAMPLED 27-10-75 DRAINASE BASIN  T6F

[145 SAMPLED 1415 WATER FLOW RATE D

77HID _SAMPLED GRAS FLOw MEASUREMENT MITHDD

SampLE sauncc STREAM ALTITUDE GF LAND SURFACE

I KATER USE RECREATIONAL TOTAL WELL DERTH BELGA LS
AQUIEER (5] SwL BBOVE(+) OR BELUW L3

I SAMPLED 3Y  ME#G SAMPLE DEPTH SFELIW SURFACE

_SOMILING SITE: RLACKFOOT RIVER PINDS SELOR PASS CREEK

(4R MEQ/L MG /L MEQ/L
CA&.C‘{UM {ca) EICARDBONATE(HCO3) Ta, 1.229
FESIUR MG CarBURATE (C33) e wal
.,j'JILj&’, {MNA) CHLURIDE  {CL)
I’?T‘SSEJMW i<} SULFATE (534) 3340 De&BT
123N (FE) 1.42 D.037 FLUJ2IDE {F}
v GANESE (MY) .71 DelZ6  NITRATE {N0D3 &S NI
l ALUMINGA (AL} NC3SNIZ (TOT AS W)
PHUSPHATE(PDS LS P)
I T3TaL CATICHS Dal23 TOTAL ANIONS 1.907
LABORATCRY PH 7.59 TOTAL HARONESS AS CAZD3
TitD WATER TEMPERATJIRE (L) 16.7 TOTAL ALKALINITY AS CACD3 ¢1
l: “Lv 3 SNLIDS CALCULATED Lés TURBIOITY (JTul &5,
i o CONDUCTIVITY~JIMRDS5-25C 200 SCOTUM ADSORPTEOH RATI
I ADDITIONAL PARAMETERS
SCOTMERT ¢ TOT ,30USP (MG/L) b, ARSENIC,DISS{MG/L A3 AS) VR
LA IUM, DISS(MG/L AS CD) L3501 COPPERDISSIMG/L AS LU} 04
LFAD DISSEM3/L AT PL) .16 ZINCsDISS{AG/L AS 2N} Y '
§ TIRC$TR (MG/L AS W) 1405 COPPER, TR IWG/L AS CU) Wl6
PRON,TR I(M3/L AS FE) 2464 HANGANESE, TRUNG/L AS ~N) . .48
'(LvaIJH, TR {(4GC/L AS CD) <301
l A-11
S ARKS T MIKE #OSSE 94w FoaliJRF WATER VWIRY TURBIDBROGNISH-GRAY COL

IIPLAHAT{QN: MG/L=%TLLIGRAMS PER LITER MEQ/U=MILLIFQUIVILENTS PER LITER
SLL CONSTITUENTS DISSOLVED (DISS) [XCEPT 45 NOTED. rur TarnL suso SUSPENUED

e e e v wm e e mm me s A b W MR s e ke BA M o e e mm e e e e e e e e s e wme e e

S A SANPLER LEs HAMNDLING 32135 AMALYST JH Lap WOEBH
g L OLETED (G9-26-75  COMPUTER RUN U9/30775 DPROGRA%™  SYS 75 FUND. QG530
T2 DBV, TUN BALANCE 3,99 CA i NA K L 304 HCOD3 €03 kE3

S RTNT MPDES Lol Lol J.0 Jal Gl 3602 6440 2.0 (D



STATE HEALTH DEPT. WATER GQUALITY BUREAU HELENA, MONTANA 59501
STATE MONTANA COUNTY LEWIS+CLARK l
LAT.~LONG. 47 235N 1122434K SANPLE LOCATION 15N 6w 19ACC
STATION CODE ANALYSIS NUMBER T75W10CC
DATE SAMFLED 06-23-75 DRAINAGE BASIN T4E. l
TIME SAMPLED 1300 WATER FLOW RATE
METHOD SAMPLED GRAB FLCW MEASUREMENTY METHOD NOT MEASURED
SAMPLE STURCE STREAM ALTITUDE OF LAND SURFALE
WATER USE UNUSED TCTAL WELL DEPTH BELDW LS
AQUIFER(S) SHL ABOVE(+) OR BELOW LS
SAMPLED BY MNF+G SAMPLE CEPTH BELGKW SURFACE

SAMPLING SITE: BLACKFCOT RIVER AT POPS PLACE

MEQ/L

MG /L MEG/L MG/L
CALCIUM (CA) BICARBONATE (HCO3) 62,
MAGNES IUM (NMG) CARBCNATE (CO3) Ga
SODIUM (NAJ CHLORIDE (CL)
PUTASSIUM (K) SULFATE {504) 34.0
IRCN (FE) < .01 FLUORIDE  (F)
MANGANESE (MN) .27 G.010 NITRATE (KO3 45 N)
ALUMINUM (AL} NO3+ND2 (TOT AS N) I
HYDROGEN (H+) G.00 0.0G0 PHOSPHATE(PD4 AS P}
TGTAL CATIONS 0.G10 TOTAL ANIGNS 1.71%'
LABCRATORY PH 7.81 TOGTAL HARDNESS AS CACO3
FIELD WATER TEMFERATURE (C) TOTAL ALKALINITY AS CACO3 51
DISSOLVED SCLIDS CALCULATED LAB TURBIDITY (JTU)  29C. '
LAS CONCUCTIVITY-UMHOS-25C  190. SODIUM AGSORPTIGN RATIO
ADDITIONAL PARAMNETERS 'I
SEDIMENTTCT,SUSP (MG/L}  7ib. ARSENIC,DISS(MG/L AS AS) .C05
CADNIUM,DISS(MG/L AS €D} .001 COPPER,DISSIMG/L AS CU) < +01
LEAD DISS(MG/L AS P8} < .05 ZINC,DISSIMG/L AS ZN) o2l !
ARSENIC,TR (MG/L AS AS) 021 IRGNs TR (MG/L AS FE ) 17.
COPPER, TR (MG/L AS CU) .32 ZINC,Th (MG/L AS IN) 4el
LEAD,TR (MG/L AS PB) 3.6 CADMIUM, TR (NG/L AS CD) .02
MANGANESE  TRIMG/L AS MN) 5a5 ARSENIC,TCT (MG/L 45 AS) 022
LEADy TOTAL (MG/L AS P&) 3.6 IRCN, TOTAL (MG/L AS FE) 17.
COPPER, TCTAL {MG/L AS CU) .32 CADMIUM,TGT (MG/L AS CD) "C2
ZINC, TOTAL (MG/L AS IN) 4al MANGANESE, TOT (MG/L—MN) 7ok l

REMARKS: MIKE RCRSE DAM FAILURE EXTREMELY TURBIDsGRAY COLOR,THICK

' APPEARANCE, HIGH FLOW
EXPLANATICN: MG/L=MILLIGRAMS PER LITER HMEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS JISSCLVED (DISS) EXCEPT AS NOTED. TOT=TOTAL SUSP=SUSPENDED

{M}= MEASUREC(R}=REPCRTED (E)}=tESTIMATED M=METERS TR=TUTAL RECOVERABLE

BT e e e e e e e e s R sa e o e e e R e e W e e ae e e me e amn  wm e om o e

SAMPLE NO SAMPLER LES HANDL ING 2210 ARALYST LAB LAB WQBRH

CCMPLETED CT7-14-75 COMPUTER RUN 07/15/75% PROGRAM SYS 75 FUND Q65(

STND DEVe. ICN BALANLCE 9,99 CA MG NA K CL 5G4 HCD3 Cp3 NG3|

SEGMENT NPDES 00 GCol $oQ 0.0 0l #le2 58,8 Q.0 0.0
1



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLCGICAL SURVEY
CENTRAL LABORATORYs SALT LAKE CITYs UTAH

WATER GUALITY ANALYS]S
LAS ID # 144506 RECORD # 26067

SAMPLE LOCATION: BLACKFOOT R NKR LINCOLN MT AT P.,,: Place
STATION 1D 12334600 LATLONG.SEQ,

CATE GF COLLECTION: BEGIN-«7508627 END-- TIME~-=1500
COUNTY CQDE: PROJECT TOENTIFICATION: <PEC

CATA TYPE: 2 SOURCE: SURFACE wWATER GEQCLOGIC UNIT:
COMMENTS:

AREAK IN TAILINGS POND DYKE SPILL INTO RIVER

CADMIUM DISSOLVED UGrsL 2 LEAD ToTvaL
CADMIUM TOTAL UGsL < i MANTANESE DEISSOLVEN
CopPER DISSILVEND uG /L 3 MANGALESE TOTAL
SORTER TOTAL UGt 2ub SILwFs DICS wiD
120% DissapvrD UGAL G4 SILvric ToTRL
180N TUTAL UsGsL H200 ZINC DTSSIN] vEN
LEADY DISZSAaLVED UGsL # 7iNC Total

A-13

UG/L
JGrL
icral
VAR
HersL

VAN

5;-5{'[‘

fal



5TATd HEALTH DEPT. WATER QUALITY RUREAU HELENA, MINTANA 55501
STATE MONTANA COUNTY LEWIS+CLARK
CATo-LON3. 47 235N 1122434W SAMPLE LGCATIGN 15N &d 19ACC
STATION CODE ANALYS1S NUNMBER 75W1155
ATE SAMPLED 37-13-T5 DRATKAGE BASIN  76F
VIA4F SAMPLED 1330 WATER FLUX RATE 25.32CF5( M)
“LTHID SAMPLED GRAB FLOw MEASURUMENT METHOD GURLEY METER
S1RPLE SOURCE  STREAM ALTITUDE CF LAKD SURFACE
WATER USE RECREATIONAL TOTAL WELL DEPTH GELDW LS
AJUTFER(S) Shi ABOVE(+) OR BLLOW LS
CANPLED 3Y  4F+5 SLMPLE DiPTH GELOW SURFACE

SAMPLING SITE: BLACKFNQT RIVFR AT -POREST

A5 AL MEG/L MG/L MEG/L
CALCTUM {CA) RICARBORNATE(HLNZ) Toe 1.15G
SEANT S IUM (M5) CARBGHATE {(LC3) Y Gal
5.01ue (NR) CHLORIDY  (LL)
2T ARC T UM (X)) SULFATE (504) 4640 le 216
IRON {FE) «C4 Jadd2 FLUDKRIDE {F)
SLLGATIESE  (MN) b2 G.2323 NITRATE (#0345 KN)
U4 INUS (AL) NOZ+NDZ2 (TOT &5 N)
PHUSPHATE(FPDS AS P)
TATAL ZATIONS Je023 ToFAaL ANTONS RPEVEY
| ABORATORY PH Tubtr TOTAL BARDNESS AS CACO3
91?13 ATER TEMPERATJIR: {C}) 1540 TOTAL ALKALINETY AS CACD3 58
ISQ'LVE” SCLIDS CaLCULATED LAS TURSIDITY (JTU) 2le
Lew CONDUCTIVETY-09HOS-25C £225a SROIU ADSURPTIUN RATIS
& DD 1T T 1 ONRNAL P AR AMETERS
CEDIMERT fTUT 45USP (K571 32a ARSENIC,DISSUMG/L A5 AS) < 001
Cald¥ UM, DISSH{MG/L 25 D) < W05 COPPERSDISSMG/L AS CU) «C1
LEAD DISS({MG/L AS PB) < oG5 LIRC,DISSIMG/L AS IR) .78
TEJu ¢TH (MG/L AS FE) Le%% COFPER, TR (MG/L AS Cuil «03
ZINE p TR (ME/L AS IN) 1.21 MANGANESE, TR{MG/L A5 i) < Q79
Cand TUuM, TR IMLG/L AS (D) o521
A-14
CESLPKSE MIKE ADASE DAM FAILURE WaTir TURBIC, LXAY COLa=

TXPLANATION: MG/L=NILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
SLL CONSTITUERTS DISS2LVED (DISSY EXCERT AS AOTED. TOT=TOTAL SUSP=SUSPENDED
{¥)= MREASURED(RI=REPDORTED {E)=ESTIMATED #=METERS TR=TUTAL KELUVGRABLE

e e . mm ame e Em e e e e e e e eve emp mem mem e sen

}

. e e A sae e mm mm me  me o em em o wwm e we

LaMel s RO SAMPLER  LES HAMDLING 3210 ANALYST Jr Lag  uWoBH
COMPLETED (9-26-75 LOMPUTER KUN 29/30/75 PROGRAR  3YS 75 FUNG_ GL50 .-
STVG OFBEv. ITON BALANLE 9.9%° Ca #G NA N L 504 HCD3 C03 wmQ3
SEGMENT MPDES 00 Dul Tou 0.0 5ol 4.3 55.7 a8 Qa0




STATE FEALTH DEPT., WATER QUALITY BUREAU HELENA, MOUNTANA 359601
STATE MCNTANA CCUMTY LERIS+CLARK
LAT.-LONGe 47 235N 11224344 SAFMPLE LCCATION 15N &W 19ACC
STATICN COOE ANALYSIS NUMEER 75wW2453
CATE SAMPLED 12-23-75 - DRAINAGE 2ASIN 16F
TIME SAMPLED WATER FLOW RATE .
METHOD SAMPLED GRAB FLCW MZASUREMENT METFOD NOT MEASURED
SAMPLE SOURCE STREAM . ALTITUDE OF LAND SURFECE - :
WATER USE RECREATICNAL TOTAL WELL OEPTH BELOW LS
AQUIFER(S) SWL ABCVE(+) OR BELGKk LS

SAMPLED BY MQaH . . — .. SAMPLE DEPTH BELUOW SURFACE

SAMPLING SITE: BLACKFCOT R 21 POPS PLACE

*FG/L MEJ/L MG/L MEQ/L
CALCIUM (CA) BICARBOMATE(HLO3) 53. C.8670
MAGNESIUM (MG) CARBONATE (CG3) Je 6.0
SCOIUNM (NA) CHLORIDE (CL)
POTASSIUN (K} SULFATE (504) 15. 1.561
IFCN (FE) .11 0.CG06 FLUORICE (F)
HMANGANESE (MNN) 284 0.016 NKITRATE (KO3 AS N)
ALUMINUM (AL) hC3+#N02 (TAT AS N)
- PFCSPHATE(PD4 AS P)
TOTAL CATIONS J.022 TCTAL ANICKNS 2.431
LABCRATCRY PH T+36 TOTAL HARODNESS AS CACG3
FIELD WATER TENPERATURE (C) 0.5 TOTAL ALKALINITY AS Cacc3 44
DISSOLVED SCLICS CALCULATED LAB TURBILITY (JTul 2«5
LAB CCNDUCTIVITY-UMHCS-25C 254.5 SCDILM ADSORFTICN RATIC
ADCDITICOCNA AL PARAMNETETES
ARSENIC,DISS(NS/L AS AS) < .001 CACMIUM,DISS(HG/L AS CD) < 001
CCPPERDISS{FEG/L AS CU) «31 LEAL DISS(MG/L AS PB) < .05
ZINC,DISSIRG/L AS IN) 78 COPPERSTR (MG/L AS CU) -02
CCFPER,TOTAL(NG/L AS CU) <03 ZINCy TR (MG/L AS 1IN} -81
ZINC, TCTAL (NG/L AS IN) «32 LEAD,TR (MG/L AS P3) < 0.05
LEAD, TCTAL (MG/L AS P3) < 2.05 IRCNsTR {MG/L AS FE} «57
IRCNy TOTAL (NG/L AS FE)} «62 MANGANESE, TRIMG/L AS MN) «47
MANGANESE, TOT (NMG/L-FN) 45 CADMIUNM, TR (MG/L AS CD) «CC1

CACMIUN,TCT (MG/L AS CD} -001 ARSENIC,TR (HG/L AS AS) < 0.001
ARSENIC,TOT (XG/L AS AS) < J.001 :

REMARKS: MIKE-HORSE MCNITORING ICE COVEREC,TURBL.DUE TC CUTTING ICE

EXFLAMATICON: MG/L=MILLIGRAMS FZR LITER MEQ/L=VILLIEGQUIVILENTS FER LITER
ALL CCASTITUENTS OISSOLVED (DIS3) EXCEPYT AS NOTED. TCT=TCTAL SUSP=SUSPENDED
(M)= MEASURED(R)=RZPCRTEC (E}=ESTIMATEDC M=METERS TR=TOTAL RECOVERAELE

e A e e e T

SAKMELE NC 2 SAMPLER mJP HANCLING 3210 ENALYST KEV LAB  WCBH
COMPLETED 04~22-76 CCMPUTER RUN 05/06/76 PRCGRAN SYS 175 FUND €650
STNC DEV. IGN BALANCE 9.%9% CA ¥G NA K CL SC4 HCC3 CC3 AC3
SEGMENT MPDES OG0 Ca0 0u0 040 0.0 £4.2 35.8 C(CoC .0
1EW2453

A-15



STATE HEALTH DEPT.

WATER QUALITY BUREAU
" MONTANA |
4T 235N 1122434W

STATE
LAT ."“"LGNGQ
STATION CODE

SAMPLE

LCCATICON
- ANALYS IS NUMBER-- 760775 - - -

MONTANA 59601

HELENA:

JUDITH BASIN
15N 6w 19ACC l

COU&TY

DATE SAMPLED 05-13-76 DRAINAGE BASIN OV6F
TIME SAMPLED 1500 WATER FLCW RATE 35.0 CFS(E)
METHOD. SAMPLED DEPTH.COMPUSITE- FLOWw MEASUREMENT-METHOD- FLGAT + TIME -
SAMPLE SDURCE STREAM ALTITUDE OF LAND SURFALE
WATER USE RECREATIGNAL TCTAL wELL DEPTH BELCW LS
-AQUIFER(S) - - SkL ABOVE(+) Ok BELOW LS - - -
SAMPLED BY MF&G SAMPLE DEPTH BELUOW SURFACE I
e - — SARPLIKG . SITE: BLACKFCOT RIVER AT POPS PLACE. - — - - - —[
MG /L MEQ/L MG/L MEG/L
CALCIUM (Ca} BICARBONATE(HCG3) - 3T7e— - - Gab04-—
MAGNESIUN (MG) CARBCNATE (C03) Ja G.0
SCOIUN (KA) CHLORIDE (CL)}
POUTASSIUM- (K} - ... .. . .. . - : - SULFATE (S504)- o e —
IRCGN (FE) 08 0.004 FLUCRICE {F}
FEANGANESE (MN) «20 0.007 NITRATE (ND> AS N} I
ALUMINUM.- (AL} NG34N02 (TET AS N) e -
PHUSPHATE (PG4 AS P)
e TOTAL-- CATICNS - 04012 -~ v - - — . TCTAL- AhlGH»S—————G«bG‘r—l
LABCRATORY PH T30 TOTAL HARDNESS AS CACG3 l
FIELD-WATER. TEMPERATURE - (C)- - 8.8 -  -TOTAL ALKALINITY-AS-CACLO3-—30-

CISSOLVED SCOLIDS CALCULATED LAB
LaB CCNDUCTIVITY-UMHGS“ESC 121.2

ADD I T i G N A L

SECIMENT s TOT4SUSP (KG/L) 12.5
COPPER,DISS(NG/L- AS CU) « 02
ZINC,DISSIMG/L AS IN) 42
REMARKS: WATER RELATIVELY CLEAR

DAYS EARLIER .
EXPLABATICN MG/L*ﬁiLLIGRAMS PER LITER
tLL CONSTITUENTS DISSOLVED (DISS) EXCEPT

TURBIDITY (JTU}
SOGIUM ADSORPTION RATIO

< 001

<-.05 ﬂn!!

P A R A ﬁ E T E R S
CACMIUM,DISS(MG/L AS CD)
LEAD DISS{MG/L AS PB)- - .

HIGHER RUNCFF HAD CCCURED ABGUT 10 !

MEQ/L=FILLIEQUIVILENTS PER LITER
AS NCTED. TCT=TCTAL SUSP=SUSPENDED

(K)=_MEASURED(R)}=REPGRTED (E)=ESTIMATEL M=MHETERS TR=TOTAL RECOVERALLE S

e e R e A e D e e s e W G A A0 A ek o ek ww e mm

SAMPLE NO SAMPLER KNK HANDL ING 3210
COMPLETED-— - —-. - CGMPUTER RUN 07/0S/76 - PRGGRAM SYS-75
STND DEV. ION BALANCE 5.32 CA  KG NA K

SEGMENT MPDES CaG

!&-16

v Em e de ek wle e wm s o T e mae

ANALYST

LAB  WQBH
FUND-1530-—— 1)
CL S04 HCO3 (03  KG3

0e80 0.0 Cu0 0.0 0.0100.0 0.0 C.0
e e T6WQT 5 l



STATE FEALTK DEPT.

STATE
LAT.—LONGG
STATION CODE

WATER QUALITY BUREAU

MONTANA
47 045N 1122716W

CCOUNTY
SAMPLE LOCATION
ANALYSES NUMEER
DRAINAGE BASIN
WATER FLOW RATE

FLCW MEASUREMENT METHQD
ALTITUDE OF LAND SURFACE
TCTAL wWELL DEPTH BELOW LS

SWi ABOVE(+)} OR BELCHK LS

DATE SAMPLED 06~23-75
TIME SAHPLED 1030
METHOD SAMPLED GRAB
SAMPLE SOURCE STREAM
WATER LSE URUSED
AQUIFEER(S]
SAFPLED BY MF+G

SAMPLING SITE:

APPEARANCE, HIGH FLOW

BLACKFOOT RIVER AT FLESHER ROAD

SAMPLE DEPTH BELUW SURFACE

MELENA, MONTANA 59601

LEWIS+CLARK

15N

W 35BCA

T5N0969

1&6F

NOT MEASURED

MG /L MEQ/L MG/L MEG/L
CALCIUM (CA} BICARBONATE(HCD3) 73. 1. 260
MAGNESIUM (NMG) CARBONATE (CU3) C. Ga0
SODIUM (NA) CHLORIDE (CL)
POTASSIUM (K) SULFATE (S04) 17.0 0. 354
IRCN (FE) < .91 FLUGR ICE {(F1}
MANGANESE (¥MN) «10 0.004 NITRATE (N33 AS W)
ALUMINUN (AL} NG3+NO2 (TOT AS N)
HYDROGEN (k) 000 L.000 PHOSPHATE(PD4 AS P}
TOTAL CATIONS 0.C04 TOTAL ANIGNS 1.554
LABCRATERY PH T« 70 TOTAL HARDNESS AS CACO3
STELD WATER TEMPERATURE (C) TOTAL ALKALINITY AS CACD3 60
OLSSOLVED SCLICS CALCULATED LAB TURBIDITY (J474} 11G.
LAB CONDLCTIVITY-UMHDS~25C 173, SO0IUM ADSORPTION RATIG
ADDITICNAL P ARAMETERS
SEDIMENTTCT,SUSP (MG/L) il4. ARSENIC,DISS(MG/L AS AS) < «001
CAOMIU¥,DISS{MG/L AS (D) <031 COPPER,DISS{MG/L AS CU) «U1
LEAD DISS{MG/L AS PB) < .05 ZINC,DISSIMG/L AS ZN) «21
ARSENIC,TR (MG/L AS AS) «003 IRONs TR [MG/L &S FE) 28
COPPERyTR (KG/L AS CU) « 29 ZINCS TR (MG/L AS IN) w24
LEAD, TR (MG/L AS PB) 61 CADMIUM, TR (MG/L AS CD) -GCT
MANGANESE, TR{MG/L AS MN) 238 ARSENIC,TAT (MG/L AS AS) 2007
LEAD, TOTAL (MG/L AS PB) 261 IRONy TOTAL (MG/L AS FE) 2e8
COPPERTOTAL(MG/L AS (U} «26 CAGMIUM,TOT (MG/L AS CD) «CC7
ZINC, TOTAL (HG/L AS IN) 1.3 MANGANESE, TOT (MG/L-FN) 294
REMAKKS: MIKE HORSE DAM FATLURE EATREMELY TURBIDsGRAY COLOR, THICK

EXPLANATICN: MC/L=MILLIGRANS PER LITER HMEQ/L=MILLIEQUIVILERTS PER LITER
ALL CTONSTETUENTS DISSOLVED (DISS) EXCEPT AS NOTEDe. TCT=TVTGTAL SUSP=SUSPENDED
(M)= MEASURED(R)=REPCRTED (EJ)=ESTIMATED M=METERS TR=TOTAL RECOVERABLE

--—-.....————-—————..uq.q—«.——-...—-—-—-n«-——————.—..——g—m

SAMPLE NO SAMPLER LES HANDLING 3210 ENALYST LAB LAB KLQBH
COMPLETED (Q7~14-75 COMPUTER RUN 07/1%/7% PROGRAM SYS 75 FUND C&650

STND DEV. 10N BALANCE 9.S% CA KRG NA K €L 584 HLUG3 €03 NU3
SEGMENT MPDES 0.0 040 0.0 0Cual Co0 22.8 7722 (a0 0.0
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STATE hEALTH LEPT. WwATER QUALITY BUREAU HELENAy, MONTANA 595801

TTTTTTTTUSTATE T MOKTANA ‘ COUNTY LEWIS+{LARK
LAT.~LONG. SAMPLE LOCATION 14N 8W
STATIUN CCDE - ANALYSIS WNUMBER T75wW103%
DATE SAMPLED 06-25-75 DRAINAGE BASIN T6F
TIME SAMPLED 1450 WATER FLOW RATE 40. CFS1{E}
METHOD SAMFLED GRAB FLOW MEASUREMENT METHOD NOT MEASURED
SAMPLE SUOURCE  STREAM ALTITUDE OF LAND SURFACE
WATER USE  UNUSED TOGTAL WELL DEPTH BELODW LS
AQUIFERI(S) SWL ASOVE(+) OR BELOW LS
T SAMPLED BY WQBH SAMPLE DEPTH BELOW SURFACE

SARPLING SITE: ELACKFOUT R AT HWY~279 CULVERT. (FLESHER Roan)

MC/L MEQ/L MG/L MEG/L
CALCIUM (CA) BICARBGNATE(HCG3)
MAGNESTUH (hMey 7 7 CARBONATE {LD3)
SGDIUM (N2) CHLURIDE (CL)
POITASSIUM (K} SULFATE (S504)
CTITRCNTHEEY T «03 D002 FLUQRIDE {r}
MANGANESE (MN) w13 U«G05 NITRATE (NO3 AS NI
ALUMINUM (2L) NC3+NG2 (TUT AS N)
HYDROGEN (k+) FHOUSPHATE(PD4 AS P
TGTAL CATIUNS 0.0006 TCTAL ANIONS Ge 300
LABORATGRY PR TOTAL HARDNESS AS CACO3
FI5L0 WATER TEMPERATURE (L) 95 TUTAL ALKALINITY AS CACGC3
oI SSULVED SCLICS CALCULATED LAB TURBIDITY (JTU) - B2.
LAB CONGUCTIVITY-UMHIS=-25C 174 SODIUM ADSORPTION RATID
T T A DI TIONAL P ARAMET ERS
SEDIMENT,TCT, SUSP {MG/L) B ARSENTC,DISS{MG/L &S AS) < LUl
CADMIUN,DISS{NMG/L aS £} «U01 COPPLERSDISSI{KG/L AS CU) < W01
TLEAD DISSING/L A5 pB) < «05 ZINC,DISSI{MG/L AS IN) .20
COPPERSTX (MG/L AS CuU} - 06 COPPERs TOTALIMG/L AS CU) oG
MANGANEST 4y TRIMCE/L AS Mi) 65 MANGANESE, TOT (MG/L-Mi) e
CUIRGN, TR {MG/L AS EE) Ge4 IRONy TOTAL {MG/L AS Eg) 5.5
CaDMIUM, T3 (NG/L A4S D) 005 CADMIUNM,TOT (MG/L AS CD) «3325
ZINCsTR {MG/L A5 IN) .33 ZINCy TOTAL (MG/L AS ZIN) i 5
"LEADS, TR {MC/L A4S PB) «40 LEAD, TCTAL (MG/L AS PB} «40
ARSENICS,TR (MG/L AS AS) .008 ARSENIC,TOT (AG/L AS AS) a0l7

A HdARKES S MIKE-HLKSE MINE SURVEILL. VERY TURBID-METALLIC GRAY COLOR

EXPLANATICH: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIFQUIVILENTS PER LITER
ALL CONSTITUENTS CISSOLVEU {DISS) EXTEPT asS NOTED. TuT=TOTAL SUSP=SUSPENTED
{)= ﬁEéSURED(RJ=REPQRTED LE)=ESTIMATED M=METERS TR=TUTAL RECOVERABLE

u-—-.-_——.u.m_......_“..-.-n--..———-..._———-»”*——.—..-——....-._———_—

SAMPLE NO Z  S4MPLER  MJP HAKDLING 3210 ANALYST KEV LAB  wWQEH
COMPLETED C8-04~7> COMPUTER RUN UB/06/75 PROGRAM SYS 75 FUND €630

STND [icve 10N EALANLDE -0.U6 CA MG NA K CL 504 HCUS (03 NO3
SEoMENT APLES Col Geo0 Qo0 0,0 33.3 33.3 9.0 33.3 J.0
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sTATL HEALTH DEPT. WATER QUALITY BUREAU HELE WA, MONTANA 59601

STATE MUNTANA COUNTY LEWIS+CLARK
LAT.-LON3. &7 D45N 1122716W SLMPLE LOCATION 15N 7w 3SBCA
JTarxsﬂ CODE ANALYSIS NUMBER 75wWll56
D4TE SAMPLED C7-15-75 DRAINAGE BASIN  756F
TI4E S&MPLED 1115 WATER FLUW RATE 35.51CFS{M)
YL THaD SAMPLED GRAB FLOW MEASUREMENT METHOD LURLEY METER
[ 544PLE SOURCE STREAM ALTITUDE GF LAND SURFACE
' WATER USE RECREATIONAL TGTAL WELL DEPTH BELOW LS
AQUIFER(S) SwL ABDVE{+} OR BELOW LS
I SAMPLED 3Y ME+5 SAMPLE DEPTH BELOW SJRFACE
SaMPLING SITE: SLACKFOOT RIVER AT FLESHER.
g MG /L MEQ/L MG /L MEQ/L
CALCIUM (CA) E1CARBGNATE (KCD3) 58. 14450
ALIMESTUM (MG ) CARBONATE {03} Je Ueid
I SIDIUR (R4 CHLORIDE (L)
FLSSTUM  (K) SULFATE (SD4) 272 Je562
IRON (FE) .02 2001 FLUNRIDE  (F}
ANGAHESE (MN) .19 2.037 NITRATE (N03 AS N)
IhLuvzwum {aL) KUS+NJ2 (TST A4S N}
PHOSPHATE (PS4 45 P)
I TOTAL CATIONS D035 TUTAL AVIDNS Z.012
LARORATORY OH 7.86 TOTAL HARDNESS AS CACD3
lI%LJ WATER TEMPERATURE {(C) 14 .4 TOTAL ALKALINITY AS (aZ03 73
TSALVED SOLINS CALCULATED LAR TURBIDITY {JTU) 2.
L1} CONDUCTIVITY-JUmHGS-25C 213, SOLILM ADSORPTION PATIZ
! ADDITI{ONAL PARAMETERS
SEDIMENT 4 TOT ,SUSP (MG/L) 4. ARSENIC,DISS{MG/L AS AS) < L001
CAaDM UM DISS (MG/L AS €D) < W01 COPPER,DISSIMG/L AS CU) < 31
E LEAD DISS(H4G/L AS PBY . < .06 ZINGsOISS(MG/L AS IN) e32
TROM,TR {MG/L AS FE) 2% COPPER, TR (MG/L AS CU) < 0.0k
JINC T2 (4G/L AS %) «35 MANGANESE,, TR{HS/L AS Mi) .19
l 635 1UM, TR {KG/L LS LD) < 0l.001
l A-19
©1p2KS: MIWE MOASE DAN FAILUERE WATER CLELR,GRAY SEDIMEnT DEPISITS
I ALSRG STREAMBANK

UNPLARATIONT MG/L=%[L LIGRAMS PER LITEP MEQ/L=NILLISQUIVILENTS PER LITER
il CONSTITUSNTS DISSCOLVYEL (DISS) EXCEPT AS NOVED. TOUT=TOTAL SULP=SUSPENDED
A= MEASURED{RI=RIPORTED {£)=FESTIMATED M=#ETERS TR=TOTAL RECOVIRASLE

e amm mm mee mee ea mm me mme ke ke WE WA wa dm m amm e GO e o e me e s me me e e ooa we e mw mem o wam am wne

2PLE RO SAMPLER LES HANDLING 3210 ANALYST Jri LAY WQEHh
'“Lr?kl 36-26-T5 CODMPUTER RUN (09730775 PROGRAM  SYS 75 FUND 0650
?Mu DEY. I0M DALANCE 9,93 £a i HA K CL SOa WLO3 €33 nNOZ

BEGMENT MPIOES Deld 0ol Ja1 Qa2 0.2 27Ta9 T2.1 Qa0 we



STATE FEALTH DEPT, WATER GUALITY BUREAU FELENA, MGNTANA 59601
) STATE MONTANA _ . CCUMTY LEWIS<CLARK
LAT.-LONG. &7 045N 1122715W SAVPLE LOCATION 15N 7W 3SBCA
STATICN CODE * ANALYSIS NUMEER 75W2454
CATE SAMPLED 12-23-75_ DRAINAGE EASIN  76F '
TIME SAMPLEC WATER FLOW RATE 4. CES(E)
METHOD SAMPLED GRAB  ELCW MEASUREMENT METFGC
SAMPLE SOUKCE STREAM__  ____ _ ALTITUDE OF LAND SURFACE . . .. . . _ '
WATER USE RECREATIONAL TOTAL WELL DEPTH BELOW LS
ACUIFER(S) SWL ABOVE(+) CR BELGW LS
SANPLED BY WQBH . SAMPLE DEPTH BELOM SURFACE l
SAMPLING SITE: SLACKFCOT R AT FLESFKFER HWY
FG/L MEQ/L MG/L MEQ/L l
CALCIUM (CA) BICARBONATE (HCO3) T6. 1.24C
MAGMRESTUM (MG) CARBONATE (CC3) 0. 0.C
SCOIUM (NA) CHLOGRIDE (CL)
PGTASSILM (K) SULFATE (S04) 51. 1.06
IRCN (FE) .01 9.0G1 FLUORIDE  (F)
MANCANESE (MN) .Cé 0.001 MNITRATE (NO3 AS NJ
ALUMIANUMN {(AL) MC3+N0D2 (TEGT AS N}
PHCSPHATE(PO4 AS P)
IGTAL CATIONS 0.002 TCTAL ANIONS 2.201
LABCR2T1CRY PH T«65 TOTAL HARDNESS 2S5 CACQ3
FIELD WATER TEMPERATURE (C) TOTAL ALKALINITY 2S5 CACD3 &2
DISSTLVED SCLIDS CALCLLATED LAB TURBICITY (JTU) .€
LAE CONCUCTINVIETY-UMHEOS-25C 236 .4 SCDIUM ADSORFYICN RATIO
PCCITICNAL PARAMETEGES
ARSENIC,DISS{RG/L AS AS) 031 CADMIUNM,DISSI{MG/L AS CD) «001
CCPPER,DISS(NG/L AS CU} .01 LEAD DISS(MG/L AS PE) .05
ZINC.DISS(NG/L AS IN) .31 COPPER,TR (MG/L AS CU) < 0.01
< 0.01 ZINC,TR (MG/L AS ZN) .31
ZINCy TCTAL (KG/L AS 2N} «33 LEAD,TR (MG/L AS PR} € (.05
LEAD, TOTAL (M3/L AS P3) < 0.05 IRCN,TR (MG/L AS FE} .C7
IRCNy TCTAL ING/L AL FE) «18 MANGANESE,TRINMG/L AS MNI} +«C4
NANGANESE, TOT (NG/L-MN) .35 CACMIUN, TR (MG/L A5 CD) < 0.001
CATH IUNLTOTY (MG/L AS (D) < 0.0301 ARSENIC,TR (MG/L AS AS) < 0a.001
ARSENIC,TCT (NG/L AS AS) < 0.001 l

REMARKS : MIKE-HCRSE MCNITORING

EXPLAMATION: MG/L=NMNILLIGRAMS FPER LITER

ALL CCUNSTITUENTS DISSCLVED (DISS) EXCEPT AS NUOTED
{EJ=ESTIMATEL M=METERS TR=TGTAL RECOVERABLE -

(M)= MEASUREDIR)=REFCRTELD

e T I R . e G L e

MEQ/ZLU=NILLIEQUIVILENTS PzR LITER
TOT=TCTAL SUSP=SUSPENCED

e e s W m wmm wm o e e wa am am W wm O

SAMFLE NG 3 SAMPLER MJP HANCLING 3210 ANALYST KEV LAB
COMFLETED 04-22-76 CCMPUTER RUN 05/C€/776 PRCGRAM SYS 1% FUND
STND CEV. ICN BALAMNCE 9.%9 CA MG NA K CL SCe HCO2 CG3 Aa(3
SEGNMNENT MPOES 0«0 Col Q.0 Qo 0Qof 4€el 53.9 CaC C.C
TEW2454
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STATE MEALTH DEPT. WATER QUALITY BUREAU HELENEA, MONTANA 59861
STATE MONTANA CCUNTY JUDITH BASIN
LAT «.~LONGe 47 045N 1122716M SAMPLE LOCATION 15N W 35BCA
STATION CODE ANALYS IS NUMBER - 760777 :
DATE SAMPLED 905-13-T6 DRAINAGE BASIN OQ76F
TIME SAMPLED 1600 . WATER FLUGW RATE 55.0 CFSH{E)
KETHOO-SAMPLED DEPTH. COMPUSITE FLCW MEASUREMENT RETHDD - FLOAT ¢ TIME. — .
SAMPLE SCURCE STREAM ALTITUDE GF LAND SURFACE
WATER USE RECREATICONAL TOTAL WELL DEPTH BELOW LS
AQUIFER(S)- - - - Skl ABCVE{(+} CR BELGW LS - I R
SAMPLED BY MF&6 SAMPLE DEPTH BELOW SURFACE

e . SANPLING SITE: BLACKFOUTY RIVER AT FLESHER ROAD e e

MG/L MEQ/L MG /L MEQ/L
CALCIUN . {LA) D e - BICARBONATEA(HLD3 ) — — 1B a—-- 1w 200 -
“AGNESIUM (MG) CARBONATE (C03) D. 0.0
SODIUM (KNA) CHLORIDE (CL}
PUCTASSIUMN— (K} : SULFATE (SC4) - 173 — — 0360 —
IRON (FE) 08 Q.004 FLUORIDE {F)
MLINGANESE (MN) «01 Ga300 NITRATE (NO3 AS N)
ALUMINUM (&L} NC3+ND2 (TGT- AS N} - - - -
PHOSPHATE(PCGs AS P)

- - - - - TOTAL CATIONS - O.305 . TOTAL ANIONS - 1560 -
LABORATORY PH 7.79 TOTAL HARUNESS AS CACLG3
FIELD-WATER-TEMPERATURE (L1} - - 1Z.1- TOTAL ALKALINITY-AS-CALD3- O -~ - -

LISSOLVED SGLIDS CALCULATED LAB TURBIDITY (JTU)
LAB CORDUCTIVITY~UMHUS-25C 149.3 SCOIUM ADSCRPTION RATICO
ADDITICNAL P ARAMETERS
SEDIMENTTGTLS5USP (KG/L) 2.0 CADMIUM,DISS(MG/L AS CD) < 2001
CCPPERSDISSIMG/L AS CU) «01 LEAD DISS{MG/L AS-PB)- € «05 - -
ZINC,CISS(MG/L AS IN) < o13

FEMARKS: WATER RELATIVELY (LEAR HIGHER RUNOFF HAD CCLURED &BCGUT 1D

DAYS EALIER
EXPLANATION? MG/L=MILLIGRANS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS CISSCLVED (DISS) EXCEPT AS NCTED. TOT=TUTLL SUSP=SUSPEMLED
(F)= MEASURED(R)=REPORTED (EJ=cSTIMATED M=METERS TR=TOTAL RECOVERABLE - .

R MM dmm WS O e W e e M e SR MR e s WP A0 MR mp e mae e mae WD MR YRR MR AR e AR e M e me e e

SAMPLE NC SAMPLER KAK HAKCLING 3210  ANALYST TN  LAB WQgH
CLMPLETED 7- 8-76 COMPUTER RUN 07/09/76 PROGRAM SYS 75 FUND 1530 —-—--
STND DEV. 10N BALANCE 9.99 CA MG NA K CL S04 HCO3 CO2 KO3
SEGMENT MPDES 0a0 ©Ce0 0e0 0.0 D00 23,1 76.9 C.C GoO
v - e T6WOTTR-- -
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STATE HEALYH DEPT. WATER QUALITY BUREAU HELENA, MONTANA 59601
. STATE MONTANA - COUNTY LEWIS+CLARK '
LAT.~LONG. 465920N 1123044W SAMPLE LOCATION 14N Tw 5CDD
STATIGN CODE ANALYSIS NUMBER 75W0998
DATE SAMELED 06-23-75 ' DRAINAGE BASIN  7&F l
TIME SAMPLED 1230 WATER FLOW RATE
METHOD SAMPLED GRAB FLOW MEASUREMENT METHCD NOT MEASURED
SAMPLE SOURCE STREAM ALTITUDE OF LAND SURFACE '
WATER USE UNUSED TGTAL WELL DEPTH BELOW LS
AQUIFER(S) SWL ABOVE(+) CR BELOW LS
SAMPLED BY MF+G SAMPLE DEPTH BELCK SURFACE '
SAMPLING SITE: BLACKFOOT RIVER AT HOGUM CREEK ROAD
MG/L MEQ/L MG/L MEQ/L !
CALCIUM (T4) BICARBUNATE (HCO3) 81.
HAGNESIUM (MG) CARBONATE (CO3) 0.
SODIUM (NA) CHLORIDE (CL)
POTASSIUM  (K) SULFATE (SC4) 9.5
IRON (FE) .03 0.602 FLUDRIGE  (F)
MANGANESE (MN) .03 0.C01 NITRATE (NO3 A4S N)
ALUMINUM (AL) NC3+NO2Z (TGT AS N) l
HYDROGEN (h+) 0.00 G.020 PHCSPHATE(PO4 AS P)
TOTAL CATIUNS 0.003 TGTAL ANIONS 1.51"
LABORATORY PH 7.565 TCTAL HARGKESS AS CACT3
FIELD WATER TEMPERATURE (C) TOTAL ALKALINITY AS CACO3 66
DISSOLVED SCOLIDS CALCULATED LAB TURBIDITY (JTU) 29. '
LAB CONDUCTIVITY-UMHOS-25C 155 SCDIUM ADSORPTION RATIO
ADDITIGNAL PARAMETERS l
SEDIMENT,TCT,SUSP (MG/L)  162. ARSENIC,DISS (MG/L AS AS) < .001
CADMIUM,DISS(MG/L AS CD) < .001 - COPPER,DISS(MG/L AS CU) .01
LEAD DISS(MG/L AS PB) < G5 ZINC,DISSIMG/L AS IN) «Cé
ARSENICTR (MG/L AS 'AS) .004 IRONsTR (MG/L AS FE) 1.9
COPPER, TR (MG/L AS CU) <01 ZINCy TR (MG/L AS IN) .21
LEAD,TR (NG/L AS PB) .17 CADMIUMy; TR (MG/L AS €D) < 0.0C1
MANGANESE « TRUMG/L AS MN) <35 ARSERIC,TCT (MG/L A4S AS) 006
LEAD, TCTAL (MG/L AS PZ) .17 IRONy TCTAL (MG/L AS FE) 2.0
COPPER,TOTALIMG/L AS CU) 04 CADMIUM, TOT (MG/L AS CD) 032
ZINC, TOTAL (MG/L AS IN) .26 MANGANESE, TOT {(MG/L-MN) <26
REMARKS: MIKE HORSE DAM FAILURE TURB1D, BROWNISH—GRAY COLOR,HIGH FLGW

EXPLANATICN: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPY AS KOTER. TOT=TJ3TAL SUSP=SUSPENDED
{M}= MEASURED(R)=REPORTED (E)=ESTIMATED M=METERS TR=TOTAL KECOVERASLE

SAMPLE NC SAMPLER LES HANBLING 3210 ARNALYST LASB LAB WOBH
COMPLETED 07-14-75 COUOMPUTER RUN 07/15/75 PRCGRAM  SYS 75 FUND 0650

STND DEV. ION BALANCE 9.99 CA MG KA K CL 504 HCO3 CO03 NB#
SEGRENT MPDES JeC 0.0 0.0 0CoC 0.0 13.0 87.0 0.0 C.
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UNLIcU S1AITLS UDLrAKTMENT UF TrE INTESIOR
GEOLOGICAL SURVEY
CENTRAL LABORATORYs SALT LAKE CITYs UTAH

WATER QUALITY ANALYSIS
LAB ID & 184507 RECORD # 26099

SAMPLE LOCATION: BLACKFOOT R BL ALICE C NR [ INCOLN MT A+ Hegum <

STATION ID: 12334650 LAT.LONG.,SEQ,

CATE OF COLLECTION: 3EGIN==750627 END-- TIME==]1545
COUNTY CODE: PROJECT TDENTIFICATION: SPEC

DATA TYPE: 2 SOURCE: SURFACE WATER GEQLOGIC UNIT:
COMMENTS: '

BREAK IN TAILINGS POND DYKE SPILL INTO BLACKFOOT RIVER

CADMIUM DISSOLVED UG/L 1 LEaD 70720 UG/L < 170
CADHIUM TOTAL uG/sL < 10 MANGANESE DISSCLVED UG/L 50
COPBEIR DISSOLVED UssL 3 MANGENESE TOTeL UGrL 170
CreofR THTAL Us/L 3¢ SILVER DISSOLVED L3 /L Q
129%8 DISSOLVED uGsL ) SILVF® TOTAL UGrsL < 10
I1eaN TCTaL UG/L 1500 7INC DISSOLVED UG/L &0
LEaD TISSOLVED UG/L & 7INC TOTAL AR 170
A-23



SAMPLING SITE: BLACKFCOT RIVER SELOW 7-UP PETE CREFK

STATE HEALTH DEPT. WATER QUALITY BUREAU HELENA, MONT ANA 59601
TTTTTUUTTSTATET MONTANAT ’ ' COUNTY LEWIS+CLARK .
LAT.~LCNG. 9565734N 1123429W SAMPLE LGCATION 14N 8W 14CDD
STATIGH CEL0C . ANALYSIS NUMBER T5W10%52 '
UATE SAMPLED 06-24-T75 DRAINAGE BASIN T6F _
TIME SAMPLED 14610 WATER FLOW RATE
METHOD SAMPLED GRAB FLUW MEASUREMENT METHOD NOT MEASURED
SANMPLE SOURCE STREaM ALTITUDE OF LAND SURFACE l
WATER USZ  UNUSED TCTAL WELL DEPTH BELUW LS
AQUIFERIS) SWL ABOVE(+) OR BELOW LS
TTSAMPLED BY USES SAMPLE DFEPTH BelDW SURFACE .

MG /L MEQ/L MG/L MEQ/L
CALCIUM (LA} . BICARBONATE {HLO3) 12 4. 2o U2Y
MAGRESIUM (FMG) & CARBONATE (C03) Qe Ual
SUDIUM (NA) CHLBRIDE (CL)
POTASSIUM (K} SULFATE (S504) Yol De352
TTTIRCKN UFE) FLUORIDE {F)
MANGANESE (MN) NITRATE {NO3 AS N) : '
ALUAINUM {aL) NC3+NO2 (TOT AS N)
HYDROGEN (FR+) JaJd0 U000 PHCSPHATELPD4 AS F)
TUTAL CATIONS Qa000 TOTAL ANIDNS 2121
LABIRATGRY PH 8.15 TGTAL HARONESS &S CACO3
FIELD WATER TEMPERATURE (L) TOTAL ALKALINITY AS CACD3 192 '
CiSSOLVED SGLIOS CALCULATED LAB TURBIDITY (J4TW) 225,
LAB CONDUCTIVITY-UMHOS=25C 191, SCDIUM ADSURPTION RATIO
T T T A3 DI TIULNAL PARAMETERS l
SEDIMERT yTCT,S5USP (M3/L) 496 . COPPER, TR (MG/L A4S Cu) .C1
COPPERGZTOTALIMG/L AS CU) A MANGANESE,TRIMG/L AS MNI) «19
MANGARNEST y TGT (MG/L-MN) «38 IRON, TR {MG/L AS FE£) 57 g
IRGHN,y TOTAL {mia/L AS FE) iG. CADMIUM, TR (MG/L AS (D} < UL.0Ul
LAJMIUM,TIT (MS/L AS CD) < G031 ZINCSTR {MG/L AS IN} <01
ZINLy TOTAL {MG/L A5 Zn) «11 Lealy, TR (MG/L AS PBR]) < Jeud
LEADy TITEL (MG/L AS PB) < Jei25 ARSENIC,TR (MG/L AS AS) «0uU3
ARSENIC,TOT (WE/L AS AS) 2036 .
REMARKS: WMIKE MHORSE CAM FAILURE WATER TURBIDy BRKOWMN CULUR =
SAPLANATILON: ME/L=MILLIGRAFS FER LITER MEQ/L=MILLISQUIVILENTS PER LITER
ALL CONSTITUENTS OISSOLVED (315S) EXCEPT AS NOTED. TUT=TOTAL SUSP=SUSPENLED
(M)= MEASUREC(R)=REPLRTELD (E)=ESTIMATED M=METERS TR=TCTAL RECOVERABLE I
SANPLE NU SAMPL ER DR HANDLING 2000 ANALYST KEV LAS  wwBH
COMPLETED wB~34—T75 CLMPUTEX RUN 0B/06/75 PROGRAM  SYS 75 FUNLD 0650 .
STND DEV. ICN BALARCE 9.9¢ CA MG NA K CL Su4 HCG3 CU2  Wul
SEGMENT MPDES 020 Qa0 CaQ Qe Uel 4%a3 95.7 340 waO
A-24 .



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CENTRQAL LABORATORY. SALT LAKE CITYs UTAKH

WATER GQGUALITY ANALYSIS
LAB TD # 184508 RECORD # 26101

SAMPLE LOCATION: BLACKFOOT R 8L 7-UP PETE Co NR LINCOLNe MT. B/ Landers
STATION 1D: 12334700 LAT.LONG.SEQ,: 465721 1123502 00 7-vprek
CATE OF COLLECTION: BEGIN=~750627 END=-- TIVME~=1620

COUNTY CODE: 049  PROJECT IDENTIFICATION: gPEC

CATA TYPE: 2 SQURCE: SURFACE WATER GEQLOGIC UNITY:

COMHMENTS:

BREAK IN TAILINGS POND OYKE SPILL INTO BLACKFOOT RIVER

CADMIUM DISSOLVED uG/sL 0 LEAD TOTAL UG/l < 160
CADMIUM TOTAL uGsL < 10 MANGANESE DISSOLVED  uG/L 0
CoPEER DISSOLVED uGsL ] MANGANESE TOTaAL UGrL 2730
CORPRER TOTal UG/L 1o SILVER DISSOLVED uG/sL ¢
T<ON DISSOLVED uG/sL 10 SILVER TCTAL HGAL < 10
I=3N T0T:aL uGsL HegQ ZINC DISSCLVED UG/L 10
L AD DISSOLVED UGsL 2 ZINC TOTAL JCAL 70
A-25



STATE HEALTH DEPT.

T TUSTATE T MONTANA
{.AT:"'LCNG.
5Tatidn CODE

JATE SAMFLED Gé~25-75
TIME SAMPLED 1500
METHOD SAMPLED GRAB
SAMPLE SCURC:E  STREAM
WATER USE UNUSED
AQUIFER(S)
~ SAMPLED BY wWQBH

MG/L MEQ/L
CALCIUA (Ca)
MAGNESIUM (MG)
SUDIUM (AA)
PLTASSTUM (K}
TTTIRON (FE) 03 0.002
~ANGANESE (MN) < W01
ALUMINUM (AL)
HYDROGEN (H+)
TGTAL CATIONS G.002
L ABGRATZORY PH
FIELD WATER TEMPERATURE (Q) Gel
JISS50LVED STLIDS CALCULATED
LAB CONDUCTIVITY-UMHOS~25C 192.
-7 £ 0DITI1ICTHNAL
SCOIMENT,TLT,5USP [MG/L) 548
CADMIUMS,DISSIMS/L AS CO) < L0001
TLEAD DISS{MG/L AS PB) < JGJ5
COPPER, TR (NMG/L AS CU) .01
MANGANESE s TR{MG/L AS %N) .38
TTIRCNe TR (MG/L AS FZ2) 4.5
CASMIUNM, TR {NMG/L AS (D) 001
ZINC,TR (MG/L AS ZN) .35
TLEADSTR (MG/L AS PB) < 0.05
ARSENIL, TR (MG/L AS AS) . 003
TEAAXRKST FLIKE~RCRSE MINE SURVEILL.

TAPLANATION:

WATER QUALITY

4057 SN 112392714

FLGW

BUREAU

SANPLE

ANALYSIS NUMBER
DRAINAGE BASIN
KWATER FLOW RATE

MEASUREMENT METHOD

ALTITUDE OF LAND SURFACE
TOTAL WELL DEPTH BELOW LS

SWiL ABOVE(+) DR BELOW LS
SAMPLE DEPTH BELOW SURFACE

MC/L=MTLLIGRAMS PER LITER

SAFPLING SITE: BLACKFOOT R AT LINCOLN

EICARBUONATE(
CARBONATE
CHLORIDE
SULFATE
FLUCRIDE

NITRATE (NO3
NL3+NO2 {(TOT
FHOSPHATE(PD4

HELENA, MONTANA 59601
COUNTY  LEWIS+CLARK .
LCCATION 14N 8W 19
75W1036
76F
MG/ L MEQ/L l

HCO3)
{C03)
{CL)
{504}
{(F)
AS N)
AS N)
AS P)

TOTAL ANIOGNS

TGT AL HARDNESS AS
TOTAL ALKALINITY AS
LA TURBIDITY
SODIUM ADSORPTICN

P ARAME

T ER

ARSENIC D ISS(HMG/L
COPPERSDISSIMGY/L
ZINC,DISSIMG/L
COPPERSTOTALIMG/L
MANGANESE, T2T (MG/L-MN)

IRONy TOTAL
CADMIUM,TC
ZINCy TOTAL
LEAD, TOTAL
ARSENIC,TOT

{(MG/L
{MG/7L
{(MG/L
(MG/L
(MG/L

5

A5
AS
AS
AS

AS
AS
AS
AS
AS

Ccacc3
CACU3
(Jd7U)
RATIO

AS)
CuUl
R)
cul

FE)
CD}J
IN)
P81
AS)

VIRY TURBIC~LIGHT TAN COLCR

< 0.05

CavlO

240

<31
Ul
U3
43
lia.
«u0l

AAA

«GG9

MEQ/L=MILLIEQUIVILENTS PER LITER

ALl CONSTITUERTS uwlISSCLVED (0DISS) EXCEPT AS NUOTED.

R et T T s —

TOT=TOTAL SUSP=SUSPENLED
(Mi= MCASURED(R)=RIPURTEL (E£)=ESTIMATED M=METERS TR=TOTAL RECUVERAELE

A e e e e e we e mm e e e e amm om e e e

SaMPLE Nu 3  SAMPLER MJP HANDLING 3210 ANALYST KEV LAB Whol
CAOMPLETED C5-24~75 COMPUTER RUN 08/C6/75 PROGRAM  3YS 75 FUND (650 '
STab CEVe ION BALANCE -0.01 CA MG NA K L 504 HCLG3 C03 NO3
SEGMENT MPUES Jal Lol UWel 0.0 33.3 33.3 G0 33.32 0.0
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STATE HEALTF DEPT. WATER QUALITY BUREAU HELENA, MONTANA 55601
I TTUUUTUSTATE T MONTANA COUNTY LEWIS+CLARK
LAT.—LCNG. 4065636N 1124416W SAMPLE LCCATION 14N SW 28ABA
STATION CCDE ANALYSIS NUMBER T5W1053
l "OCATE SAMFLED 06-24~75 DRAINAGE BASIN 16F
TIME SAMPLED 1530 WATER FLOW RATE
METHOD SAMPLED CGRAB FLCW MEASUREMENT METHOD
' SAMPLE SCURFCE STREAM ALTITUDE OF LAND SURFACE
WATEP USE UNUSED TOTAL WELL DEPTH BELCW LS
AQUIFER(S) SWL ABOVE(+) OR BELOW LS
| TTSAMPLED 3Y  USFS SAMPLE DEPTH BELGW SURFAGE
SAMFLING SITE: ELACKFGUGT RIVER AT DALTGN MTN FCAD BRIDGE
I MG/L MEQ/L MG/L MEG/L
CALCIUM (CA) EICARBONATE (HCOB3)  135. 2.216
MAGNESIUM (NG) CARBONATE (C03) 0. Ga 0
§ SODIUM (NA) CHLORIDE  (CL)
PCTASSIUM  (K) SULFATE (SD4) 2.9 G e 63
T TUTRENT (FE) FLUORIDE  (F)
MANGANESE (MN) NITRATE (NO3 AS K)
l ALUMINUF (2L} NG3+NC2 (TOT AS N)
HYDRCGEN (k) 0.00 0.000 PHRUSPHATE(EO4 AS P)
I TCTAL CATIGNS 0 .000 TGTAL ANIONS 2.230
L ABORATORY PH 7.65 TOTAL HARGNESS AS CACU3
l FIELD mATER TEWPERATURE (C) TOTAL ALKALINITY AS CACC3 111
CISSTLVED SCOLIDS CALCULATED LA3 TURBIDITY {JTU)  180.
LAB CONDUCTIVITY-UMHOS~-25C  213. SGDIUM ADSORPTIGN RATIO
' T ADDITICNAL ©®ARAMETERS
SECIMENTyTCT»SUSP (MG/L)  3c6. COPPER, TR (MG/L AS CU) < 0.01
CUPPER, TOTALIKS/L AS CU) < 0.01 MANGANESE yTRIMG/L AS MN) .16
I MANGANESE, TOT (NC/L—~MN) .31 IRONy TR (MG/L AS FE) LB4
1RCN, TLTAL (MG/L AS FE) 9.0 CADMIUM, TR {MG/L AS CD) < 0.001
CAOMIUM,TCT (MG/L AS CD) < 2.0ul ZINC, TR {MG/L AS ZNJ} Ll
ZINC, TOTAL (MG/L AS 24) .06 . LEADsTR {MG/L AS P8) < 0.Ub
LEADy TSTAL (MG/L A5 PB) < Ca05 ARSENIC,TR {MG/L AS AS} u2
ARSENIC,TCT (MG/L AS A3) <008

MIXKE HORSC LAM FAILURE WATER TURB1ID, EBRUWN COLOR

SXPLANATICN: MC/L=#ILLIGRAMS FER LITER MIQ/L=MILLTIEQUIVILENTS PER LITER

I REMRAKE:

ALL CONSTITUENTS DISSULVED (DISS) EXCEPT aS NCTED. TOT=T107AL SUSP=SUSPENUED

{ﬁ)zdﬁﬁAégﬁEE(R)=REPURTéO {EI=ESTIMATED M=METERS TR=TUTAL RELOVERABLE

3AMPLE Ko SAMPLER UR HANCLING 2539 ARALYST KEY LAB WGEBH

CUMPL&TEC Oe—34~-15 COMPUTER RUN u3/0667/75 PRUGRAM  3YS 75 FUND 650

STNE DEV. 10N BALANCE 9,29 Ca Mi; NA K CL SC4 HCO3 €03 A3

SEeMoT mECeS Dl Qal Ja0 D0 0.0 2.6 374 Q0 0.0
T A-27



STATE HEALTH DEPT. - WATER QUALITY BUREAU HELENA, MCNTANA 59601

T STATE MONTANA CCUNTY LEWIS+CLARK
LAT o =LUNGS  405537TN 11251 6w SAMPLE LOCATION 14N 10W 34BDC
STATION COD: ANALYSIS NUMBER T75W1054
DATE SAMPLED 06~24%-75 DRAINAGE BASIN 16F
TIME SAMFLEU 14530 ' RATER FLOW RATE
MCTHOD SAMFLED  GRAS FLOW MEASUREMENT METHCD NOT MEASURED
SAWPLE SCURCc STREAM ALTITUDE OF LAND SURFACE
KRATER USE UNUSED TOTAL WELL ODEPTH BELOW LS
AQUIFER(S) SWL ABOVE(+) OR BELCW LS
SAMPLEL BY USFS SAMPLE BEPTH BELOW SURFACE

SENPLING SITE: BLACKFCLT RIVER AT BLACKFQOT CANYON CAMP

MG/L MEQ/L MG/L MEQ/L
CALCIUM {CA) BICARBONATE(HCO3) 136. 24229
MAGNESTUY (MG} CARBONATE {C03) Oe Ua 0
SODIUNM (NA) CHLORIDE (CL)
POTASSIUM (K) SULFATE (3504} 3al C.C65
- IRCN {FE) FLUORIDE {F}
MANGANESE (M) NITRATE (NC3 AS N)
ALUMINUM (2AL) NC3+NO2 (10T AS N)
HYDRUGEN (h+}) Ca00 U000 PRUSPHATELPU4 AS P
TOTAL CATIONS J.03C TOTAL ANIGNS 2294
LABZRATORY PH 795 TCTAL HARDNESS AS CALG3
FIELD WATER TeMPERATURE (C) TOTAL ALKALINITY AS CACD3 112
DISSOLVED SCLIDS CALCULATED LAB TURBIDITY (JTU) 17C.
LAE CONDLCTIVITY-UAHOS-25C 215 SCDIUM ADSJRPTICN RATID
o ADDITI11I2NAL PARAMETERS
SEDIMERTLTCT,SUSP {MG/L) 3lte COPPERS TR (MG/L AS LCU) < .01
COUPPERSTOTAL{MG/L AS CU) «01 MANGANESEZTRIMG/L AS MN} «15
MANGANESE, TCT (HMG/L—MN} 30 TRON, TR (MG/L AS FE) - 70
TRON, TOGTAL (KCG/L AS FE) Bel CADMIUM, TR (MG/L AS CD} < 0.0C1
CADMIUM,TOT (MG/L AS CD) < 0.001 LZINCy TR (MG/ZL AS IN} -0l
ZINGy TOTAL (AG/L AS ZRK) b LEADs TR (HMG/L AS PB) < Jdaidh
LeAD, TOTAL {MG/L AS PB) < .05 ARSENIC, TR (MG/L AS AS) ' «001
ARSENIC,TCT (MG/L A5 AS) « 005

R XARKS S MIKE HORSE DA™ FAJLURE WATZR TURBIDy BRCOWN COLGR

17
[V

EXPLANATICN: MG/L=MILLIGRAMS PER LITER MEQ/L=FILLIEGUIVILENTS PER LITER
SLL O CONSTITUENTS DISSULVES (DISS) EXCEPT AS NOTED. TOT=TOTAL SUSP=3USPENDED
()= MEASUREC(R)=REPDRTED (E)=ESTIMATED M=METERS TR=TOTAL RECGVERABLE

SAMPLE NG SAMPLER ar HANDLING 2000 ANALYST KEV LAB  WQBH
CLMPLETED C8-¢4—75 CUOMPUTER RUN Q8/CE&/75 PROGRAM  SYS 75 FUND (650

STRD DEV. ICN BALANCE 9.99 LA NG A K CL 5G4 HCG3 €03 Nu3
ScGMENT APUES Vel Dol God Lol oD 2.8 97.2 Ul .0

A-28




APPENDIX C-1

MONT ANA DEPARTMENTY OF FISH AND GAME

RPT 2205041

JANUARY 124

STATION:E POPS PLACE

NUMBER OF SAMPLERST 3

SAMPLING PERIODDI

RANK

Lo J © JTOR ¢ R VI 4 SO T T SO

et pd

TOTAL

ODIVERSITY

MAXIMUM DIVERSITY
MINIMUM CSIVERSITY
REDUNDANCY
EVENKNESS
EQUITABILITY
SPECIES RICHNESS

1172

ABUNDANCE

SHANNON

la62
3e46
Ce37
Va0l
Cwd?7
D20

le41l

A-29

1976

SPECIES DIVERSITY ANALYSIS

PERCENT
OF TOTAL

£2.0
2he1
549
3e1
Q8
Ce8
Ded
0'4
Qa4
Qadt

1C0e0

BRILLOUIN

1l.53
332
0+31
De 80
D46
Ce23
1030

PAGE
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE 3

SJANUARY 12+ 19756

STATION: POPS PLACE
NUMBER OF SAMPLERS: &

SAMPL ING PERIGDI 13—-2-75

PLRCENT
RANK ABUNDANCE OF TOTAL
1 34 85.0
2 2 S5« 0
3 1 25
4 1 25
5 i 225
& 1 Za5
TATAL 490 100
SHANNON BRILLOUIN
DIVERSITY 0853 Da T
MAXIMUM DIVERSITY 2538 2427
MINIMUM DIVERSITY Le83 D66
REDUNDANCY Q.94 VeG4
EVENNESS Ce37 Ca33
EQUITAEILITY CelB8 Cal®
SPECIES RICHNESS Ca77 C 57

A-30



MONTANA DEPARTMENT OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE 1

JANUARY 224 1976

STATIONI FLESHER
NUNMNBER OF SAMPLERS: 3

SAMPL ING PERIOOR ig—19-71

PERCENT
RANK - ABUNDANCE OF TOTAL
1 351 ' 2449
2 243 173
3 208 14.8
5 102 Te2 l
& 81 S5e8
7 57 446G
8 &5 3+ 3 .
G 32 23
10 30 2.1
11 : 28 ' 2e0
12 ' 1S 1.1 .
13 8 Oub
14 a8 Va6
15 & Oet l
16 5 Ced
17 5 Oat
18 4 0.3 !
19 4 Ga3
20 3 Je 2
21 3 Oa2
22 3 Da2
23 2 Del
24 2 Oul
5 2 0.1 .
26 1 Oa1l
27 1 Qa1
28 1 0ol l
TOTAL 1408 1000
SHANNON BRILLOUIN .
DIVERSITY 3432 3.27
MAXIMUM DIVERSITY 4281 4,73
MINIMUM DIVERSITY Ca23 Ce20 l
FEDUNDANCY Qe32 .. .. .. ... D32 ,
EVENNE 35 069 . 0.69
EQUITABILITY Q.32 . D.36 A-31 '

SPECIES RICHNESS Je9l 2291



MONTANA DEPARTMENT (OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIL1S PAGE 2

JANUARY {2, 1976

STATION: FLESHER
NUMBER OF SANMPLERS: 3

SAMPLING PERIDDI 11-1-72

PERCENT
RANK ABUNDANCE OF TOTAL
1 429 Z2.3
2 536 2640
3 125 Sa.7
& ai 6.3
5 69 543
& 35 ~ 2e7
7 3a 2o
8 26 Z2e0
G 21 la9
10 20 1.5
i1 . 20 : 15
12 ia8 1+4
13 17 1.3
14 is 1.2
15 _ 13 1.2
15 11 De®
17 8 Cab
1a 5 Debs
19 5 Cats
23 2 Qa2
z1 2 Ue2
22 2 Cel
23 2 Ce2
TUTAL 1292 1200
SHANNON BRILLOUIN
DIVERSITY 3.04 2eST
MAXIMUM DIVERSITY 4 .52 4,85
MINIHMUM CIVERSITY Je235 ' 0.18
REDUNDANCY O e384 0 34
EVENNESS Deb7T Cat?
EQUITABILITY J.29 0al4
SPECIES RICHNESS 275 e85
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE H

JANUARY 12+ 1976

STATIONS FLESHER
NUMBER OF SAMPLERSS 3

SAMPLING PERIOD: 10~2-75

- wm e .

PERCENT
RANK ABUNDANCE OF TOTAL
1 67 60eb
2 & 7e2
3 & Sed
a 5 4.5
5 4 3e6 l
S 4 P
7 3 247
3 2 1.8 l
9 = 128
12 z 1.8
11 2 1«8
12 1 CeO l
13 1 0.9
14 1 Oo9
15 1 Ce9 l
16 1 Ce9
17 i Ce9
TOTAL 111 10040 !
SHANNON BRILLOUIN
DIVERSITY Zet1 2. 14 .
MAXIMUM DIVERSITY 4.09 3471
MINIMUM DIVERSITY - 1el7 De96 I
<EDUNDANCY Ga37 CaS7
ZVENNESS (e3S CeS8H
EQUITABILITY Ta36 P
SPECIES KICHNESS 208 1e74 '
A-33



APPENDIX C-2

MONTANA DEPARTHENT OF FISH AND GAME

RPT 220041

FEBRUARY 13,

STATION: POPS PLACE

NUMBER OF SAMPLERSS 1

SAMPLING PZRIODZ

RANK

LW~ Gg P -

TOTAL

DIVERSITY

MAXIMUM DIVERSITY
MINIMUM DIVERSITY
REDUNDANCY
EVENNESS
EQUITABILITY
SPECIES RICHNESS

10-19-71

ABUNDANCE

23

[
Lo R L VRN ]

47

SHANNIN

2417
Fe17
1el?
052
Qe 69
039
178

A-34

1976

SPECIES DIVERSITY AMALYSIS

PERCENT
OF TOTAL

4849

213

149
443
2el
2e1
2el
2.1
2s1

100 .0

SRILLOUIN

1.87
277
CsS3
Jana%
Oe6B
Jetltd
142

PAGE
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MONTANA DEPARTMENTY OF FISH AND GAME
RPT 22{0.1 SPECIES DIVERSITY ANALYSIS PAGE 2

FEBRUARY 19, 1976

STATION:I POPS PLACE
NUMBER OF SAMPLERS: 1

SAMPLING PERIOGD: 10~19-71

PERCENT
RANK ABUNDANCE OF TOTAL
i 12 34,3
2 12 3443
3 5 14.3
4 4 11.4
5 1 Z2e3
5 k| 29
TOTAL 35 1000
SHANNON BRILLOUVIN
GIVERSITY 2s11 1.82
MAXIMUM DIVERSITY 2458 2424
MINIMUM DIVERSITY D92 - JeT2
REDUNDANCY Ca29 D28
EVENNESS Ge82 081
EQUITABILITY Tesl D48
SPECIES RICHNESS 1.72 134

A-35



MONT ANA DEPARTMENT OF FISH AND GAME
RPY 220C.1 SPECIES DIVERSITY ANALYSIS PAGE 3

FEBRUARY 134 1976

STATIUONI POPS PLACE
NUMBER OF SAMPLERS? 1

SAMPLING PERIQD:? 10~19-71

PERCENT
RANK ABUNDANCE - OF TOTAL
1 32 2843
3 24 212
4 13 11.5
5 12 10.6 .
6 2 1.8
7 1 0.9
8 1 0.0 '
o 1 a9
TOTAL 113 100.9 l
SHANNIN BRILLOUIN l
CIVERSITY 2e47 2e30 !
MAXIMUM DIVERSITY 317 2496
MINIMUM DIVERSITY Ue58 0.48
REDUNDANCY Ce27 Qe 26
EVENNESS O.78 Ca.78
EQUITABILITY De36 Det2
SPECIES RICHNESS 2e11 1.88

A-36



MONT ANA

RPT 2200.1

DEPARTMENT OF FISH AND GAME

FEBRUARY 19,

STATION: POPS PLACE

- NUMBER OF SAMPLERS: 1

SAMPLING PERIODI

RANK

(4000 - O PR VI

TOTAL

DIVERSITY

MAX IMUM DIVERSITY
MINIMUM DIVERSITY
REDUNDANCY
EVENNESS
EQUIYABILITY
SPECIES RICHNESS

11—-1-72

ABUNDANCE

46
39

mon

97

SHANNGONM

160
232
033
Ce35
D59
Q24
135

A-37

SPECIES DIVERSITY ANALYSIS

PERCENT
OF TOTAL

47a4
4042
Se2
a2
2el

100.0

BRILLDUIN

149
2419
e 27
237
Q.68
029
1.20

PAGE
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MONTANA DEPARTMENT OF FISH AND GANE
RPT 2200 .1 SPECIES DIVERSITY ANALYSIS PAGE 8

FEBRUARY 19+ 1976

STATION: POPS PLACE
NUMBER OF SAMPLERS: 1

SAMPL ING PERIODZ 11-1-72

PERCENT
RANK ABUNDANCE OF TOTAL
1 12 80 .0
2 T Te8
3 3 3.3
% 2 2e2
5 1 1l lI
6 1 1+1
7 1 lel}
) 1 le1 '
9 1 i1a1
10 1 1.1
TOTAL 90 18040 l
SHANNON BRILLOUIN
DIVERSITY l+26 109 !!
MAXIMUM DIVERSITY 3.32 3.05
MINIMUM DIVERSITY Cu?79 De08
REDUNDANCY UeB1 Ce81
EVENNESS 0«33 O« 36
EQUITABILITY Cels Qs 21
SPECIES RICHNESS 1«07 0.838 ll
A-38 .



MONTANA DEPARTMENT OF FISH AND GAME
RPT 220041 : SPECIES DIVERSITY ANALYSIS PAGE ©

FEBRUARY 19, 1976

STATION:I POUPS PLACE
NUMBER OF SAMPLERS: 1

SAMPLING PERIOD: i}—1-72

PERCENT
RANK ABUNDANCE OF TOTAL
1 40 SB.8
2 22 32«4
3 3 4.4
4 2 29
5 1 1.5
TOTAL 68 10Ca.0
SHANNDON BRILLOUVIN
DIVERSITY 1+41 1,29
MAXIMUM DIVERSITY 2432 2415
MINIMUM DIVERSITY Cels De 36
REDUNDANCY Qe48 O.48
EVENNESS Veb1l De 60
EQUITASILITY Ce23 D27
SPECIES RICHNESS 113 1401

A-39




MONTANA DEPARTNENT OF FISH AND GAME

RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE 13

FEBRUARY 19, 1976

STATION: POPS PLACE

NUMBER OF SAMPLERS:I 1

SAMPLING PERIODDS 10—-2-75%

PERCENT
RANK ABUNDCANCE OF TOTAL
1 9 81.8
2 2 1B8.2
TOTAL 11 100.0 I
SHANNON BRILLOUIN I
DIVERSITY 0+68 0eS3 l
MAXIMUM DIVERSITY 1,00 080
MINIMUM DIVERSITY Culd 031
REGUNDANCY De55 De57
EVENNESS C.58 Ceb65 l
EQUITABILITY : 0e20 : 023
SPECIES RICHNESS Qetd e 30 !
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE
FEBRUARY 19, 1976
STATION: POPS PLACE
NUMBER OF SAMPLERS: 1
SAMPLING PERIOD:Z 10-2~7T5
PERCENT
RANK ABUNDANCE OF TOTAL
1 10 Y90.9
2 1 Oel
TOTAL 11 100.0
SHANNUGN BRILLOUIN
DIVERSITY GCeba De31
MAXIMUM DIVERSITY 1.008 Qe 80
MINIMUM DIVERSITY Oett4 031
REDUNDANCY 1.00 100
EVENNESS Dest s Ce 39
EQUITABIL 1YY Oul3 Oa.14
SPECIES RICHNESS _ 0.31 O.18

A-41
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE 15

FEBRUARY 19, 1976

STATION: POPS PLACE
NUMBER OF SAMPLERS: i

SAMPLING PERIOD:Z 10-2~75

_ PERCENT
RANK ABUNDANCE OF TOTAL
1 8 B840
2 1 11.1
TOTAL 9 100.0 l
SHANNON BRILLOUIN '
DIVERSITY 0e50 Ge 35 '
MAXIMUM DIVERSITY 1400 De78
MINIMUM DIVERSITY 0e50 035
REDUNDANCY 100 1.00
EVENNESS DeS0 DetS .
EQUITABILITY 0.16 017
SPECIES RICHNESS % e34 ' Oel8 ) !
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 22001 SPECIES OIVERSITY ANALYSIS PAGE 4

FEBRUARY 19, 1975

STATIONZ FLESHER
NUMBER OF SAMPLERSI 1

SAMPI. ING PERIODZ 10~19-T71

PERCENT
RANK ABUNDANGE  OF TOTAL

1 &8s 2446

2 T4 2221

3 84 179

4 35 0,5

5 21 S

6 20 Seb

7 16 4.5

a 13 3.6

9 5 1.4

10 S le4

11 4 a1

12 2 0.6

13 2 06

14 2 Qa6

15 1 0.3

16 1 03

TOTAL 357 10040

SHANNDN BRILLOUIN

I DIVERSITY 3.01 2090
MAXIMUM DIVERSITY 4,00 ’ F 86

MINIMUM DIVERSITY Cad2 Ce36

REDUNDANCY 0.28 Ce27

I EVENNESS Ca?% Ce75
EQUITABILITY Ca36 Ce41

I SPECIES RICHNESS 266 249

I A-43



MONTANA DEPARTMENT OF FISH AND GAME
RPT 220041 SPECIES DIVERSITY ANALYSIS PAGE S

FEBRUARY 19s 1976

STATION: FLESHER
NUMBER OF SAMPLERS: 1

SAMPLING PERIOD: 10-19-=71

PERCENT
RANK ABUNDANCE OF TOTAL

1 81 20.8

2 72 185

3 59 1541

a 40 103
s 34 B.7 I

£+ 33 BeS

7 15 3.8
8 14 dab l

g 11 2.8

10 b 1«5
11 6 145 '

12 3 0.8

13 2 0e5

14 2 045
15 2 05 l

16 2 05

17 2 BeS
18 2 De5 !

19 1 0.3

20 1 D3

21 1 O3

22 } Oe3
TOTAL 390 190.0 I
SHANNGN BRILLOUIN l

DIVERSITY 3.3 3.20
MAXIMUM DIVERSITY 4445 4.28 l

MINIMUM DIVERSITY 054 Detb

REDUNDANCY 0e29 0.28
EVENNZSS De75 Je75 l

EQUITABILITY 039 0s45

SPECIES RICHNESS 2.95 2.76
A-44 l



MONTANA DEPARTMENT DF FISH AND GAME
RPT 22021 SPECIES DIVERSITY ANALYSIS PAGE 6

FEBRUARY 19, 1976

STATION: FLESHER
NUMBER (OF SAMPLERS: 1

SAMPLING PERIODR:S 10-19=71

PERCENT
RANK ABUNDANCE OF TOTAL
1 191 28s7T
2 101 15.2
3 BS 12.8
& 83 12.5
5 37 Seb
6 35 5.3
7T 27 4.1
3 26 3 a9
k=] 20 3.0
10 15 2e3
11 s Qa3
12 4 Ced
13 4 Cab
14 4 Deb
15 4 DatH
16 3 DS
17 3 CeS
18 3 O35
i9 3 0«5
29 2 D3
21 2 03
22 2 0.3
23 2 0.3
24 1 a2
25 - 1 O+2
26 1 Qe2
27 i Ce2
TOTAL. ’ 665 1050
SHANNIN BRILLOUIN
DIVERSITY Jedl 3.21
MAXIHMUM DIVERSITY 4275 4 .52
MINIMUM DIVERSITY D242 e 37
REDUNDANCY . Da33 D33
EVENNLSS D72 Qe 7O
EQUITABILITY Qe35 Qb
S5PZCIES RICHNESS 2956 2+81 A-4S



MONTANA DEPARTMENT DF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE 11

FEBRUARY 19+ 1976

STATION: FLESHER
NUMBER OF SAMPLERS: 1

SAMPL ING PERIODZ 11-1-72

PERCENT
RANK ABUNDANCE © OF TOTAL
1 139 45,3
2 51 16.6
3 26 BeS
4 25 Bel
5 13 4.2 '
6 10 3.3
7 9 249
8 9 2.9 II
G 'y 1.3
10 4 13
11 4 1«3 I
12 3 1.0
13 3 1.0
14 2 0e7
15 2 0.7 I
16 1 De3
17 1 0a3
18 1 3.3 !
TOTAL 307 100.0
SHANNON BRILLOUIN
DIVERSITY 2.75 2.61
MAXIMUM DIVERSITY 4417 3.99
MINIMUM DIVERSITY 054 D46 i
REDUNDANCY 0439 0. 39
EVENNESS D o656 065
EQUITABILITY 0e33 .38
SPECIES RICHNESS 241 223
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 2200a1 SPECIES DIVERSITY ANALYSIS PAGE 10

FEBRUARY 19, 1975

STATION: FLESHER
NUMBER OF SAMPLERS: 1

SANPLING PERIOD: 1i-1-72

PERCENT
RANK ABUNDANCE DF TOTAL

1 169 3b6e1

2 115 28«56

3 58 12+ 4%

4 31 Ly

5 17 3eb

2] 14 3.0

T 12 Z2e 6

8 11 2e4

9 8 1.7

12 8 17

11 5 1.3

12 4 Ce9

13 A Q.9

15 3 D6

15 2 Ced

16 2 De4

17 1 Qa2

) ) 1l Je2

19 1 Ja2

20 1 Js2

TOTAL 468 10D.0

SHANNON BRILLOUIN

DIVERSITY 2+84 273
MAXIMUM DIVERSITY 4,32 4218
MINIMUM DIVERSITY D42 D36
REDUNDANCY 0 e38 GCa38
EVENNESS DeB6 0«65
CQUITABILITY a3z Ce37

SPECIES RICHNESS 252 2436
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MONTANA DEPARTHMENT OF FISH AND GAME
RPT 2200.1 SPECIES DIVERSITY ANALYSIS PAGE 12

FEBRUARY 19 1976

STATIUN: FLESHER
NUMBER OF SAMPLERS: 1

SAMPLING PERIOD: 1i-1-72

PERCENT
RANK ABUNDANCE OF TOTAL
1 170 L3249
2 117 22.6
3 65 12.6
4 4] &y
5 25 4.8 l
6 25 448
7 21 4.1
3 9 1.7 Il
9 Y 15
10 7 1e4
11 & 1e2 l
12 5 10
13 S 140
14 4 De8
15 3 Deb l
16 2 Cet
17 2 Ot
18 1 De2 !
12 1 De2
TOTAL 517 10049
SHANNDON " BRILLOUIN
DIVERSITY 297 2.87
MAXIMUM DIVERSITY 4425 4.12
MINIMUM DIVERSITY CLe36 0.31
REDUNDANCY Ce33 De323
EVENNESS Le7D _ 070
EQUITABILITY o33 0«38
SPECIES RICHMNESS Z+64 2e4%
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 220041 SPECIES DIVERSITY ANALYSIS PAGE 16

FEBRUARY 19, 1976

STATIONI FLESHER

NUMBER OF SAMPLERSS 1

SAMPLING PERIOD: 10-2-75

PERCENT
RANK ABUNDANCE OF TOTAL
1 16 55e 2
2 4 13.8
3 3 1063
4 4 e
5 1 3.4
6 1 Zeh
7 1 34
B8 1 3.4
TOTAL 29 100.0
SHANNON BRILLOUIN
DIVERSITY 2«14 174
MAXIMUM DIVERSITY 300 Z2e4%
MINIMUM DIVERSITY 147 113
REDUNDANCY 056 D55
EVENNESS CeT1 070
EQUITABILITY ) Catt s De4G
SPECIES RICHNESS 1«70 1.25
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MONTANA DEPARTMENT OF FISH AND GAME
RPT 22001 SPECIES DIVERSITY ANALYSIS PAGE 17

FEBRUARY 19, 1976

STATION: FLESHER
NUMBER OF SAMPLERS: 1

SAMPL ING PERIQOD: 16~2-75

PERCENT
RANK ABUNDANCE OF TOTAL
i 14 50.9
2 2 Be7
3 1 4.3
& 1 H .3
5 1 643
6 1 4,3
7 1 4.3
8 1 4.3 l
9 1 4.3
TOTAL 23 17640 '
SHANNON BRILLOUIN .
DIVERSITY 2.12 1.61 g
MAXIMUM DIVERSITY 3417 _ 2450
MINIMUM DIVERSITY 193 1e49
REDUNDANCY O.88 0.88
EVENNESS 0467 CubS
EQUITABILITY 0.87 0e50
SPECIES RICHNESS 1.65 1e12 l
"~ A-50 l



MONTANA DEPARTMENT OF FISH AND GAME |
RPY 2200841 SPECIES DIVERSITY ANALYSIS PAGE 18

FEBRUARY 19 1976

STATION: FLESHER
NUMBER OF SAMPLERSI 1

SAMPLING PERIODI 10-2-75

PERCENT
RANK ABUNDANCE OF TOTAL

1 a7 E2e7

2 7 11,9

3 3 Sel

4 2 3eH

5 2 3ed

7 1 17

8 ) § 1.7

9 1 17

10 1 l1e7

11 1 1.7

12 1 1.7

TOTAL 59 10040

SHANNDN BRILLOUIN
DIVERSITY Z210 178
MAXINUM DIVERSITY 358 3.15
MINIMUM DIVERSITYY 134 107
REDUNDANCY OCeb66 G 66
EVENNESS 0«59 057
EQUITABILITY D36 Ce39
SPECIES R ICHNESS 174 139
A-51



APPENDIX D

Re,
STATE oF MONTANA .
N S DEPARTPIENT & /f 7-:".?3?

f B 23 S . ' !:ﬁ_z;:‘.x_
? % Fasm asm Garie
Box 1063
. Glendive, Mont.
Feb. 21,1976 59330

Dear Liter,

I recently discovered a paper thati will help you deciede
if the macroinvertebrate population changes you found in
the Blackfoot River after the washout are significant.

Cairns(1967) states that,...."For bilologically oriented
readers my own operational definition of optimal is the
ability to support an aguatic community in a pattern which
does not vary more than 20 percent from the empirically
estimated maximum steady-state diversity possible in each

particular locale."

Cairns, J. 1967. The use of water quality control technigues
in the management of aquatic ecosystems. Water Res.
Bull.,3:47-53,

also see:

Cairns,J. and R.L.Kaesler. 1969. Cluster analysis of
Potomac River survey stations based on Protozoan
presence anbencs data. Hydrobiologia 34:414-432.

What this means to me is that variations of up to 20% of

maximum observed diversity can be called normal and healthy

but deviations over 20% are called unhealthy. For your data

examine youf pre-washout diversity and find the highest
value and compare it with the post-washout diversity.

I hope this is of some help.

Sincerely,

B

Robert 1. Newell
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APPENDIX F

MONTANA BUREAU OF MINES AND GEOLOGY

BUTTE, MONTANA 59701 ‘9’4}3
vy, é\lp
July 21, 1975 4 €
[4'- <?<:')
4, /-

Montana Fish § Game .
Sam Mitchell Building
Helena, Montana 59601

Attention Mr. Liter Spence

This letter contains the requested analyses of the
sample of mine tailings from the Blackfoot River above
Shouey Gulch that you sent to our laboratory June 23, 1975.

To provide as much information as possible about the
sample, I have done several things.

First, in preparing the sample for analysis, I ex-
tracted 358 ml of water from the sample by filtration. I
estimate this to be about 80 to 90 per-cent of the total
moisture the sample contained. By removing the moisture
this way rather than by evaporation, I thought that we
might obtain some information about the solubility or the
reactivity of the tailings in water, as well as removing
the bulk of the dissolved phase from the solid phase.
Refer to Table I for the concentrations of the dissolved
metals in the water.

é Gentlemen:

The solid phase of the sample was then dried to
constant weight at 105" cellsius to remove any remaining
moisture, then blended to make the sample homogeneous.
The sample was divided into two segments with a Jones
Sample Splitter. Segment "A" was pulverized to -325 mesh
and analyzed for total Cd,Cu,Fe,Ni,Pb, and IZn. See Table
11 for concentrations.

Segment "B" was passed through a series of sieves to
separate the various particle sizes. Refer to Table III
for per-cent particle size gradation values.

Each size gradient was divided into two equal parts.
I One part was pulverized to -325 mesh and analyzed for
total €d,Cu,Fe,Ni,Pb, and Zn. The other part is being
sent to you for your inspection or visual comparison in
I conjunction with this report.

A-35
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Montana Fish § Game - 2 - July 21, 1975

See Table IV for concentration values.

The solid phase was chemically decomposed by a mix-
ture of nitric, hydrochloric, and hydrofluoric acid. The
elemental measurements were made by atomic absorption spec-
trophotometry. '

The dissolved phase (the water that was extracted from
the solid phase) was also analyzed by atomic absorption
spectrophotometry.

If you have any questions or if I can be of any fur-
ther assistance, please call upon me at any time.

Yours truly, 4/4;;?
7 Ry
%% %j% oy

L. A. Wegelin
Chief, Analytical Division

LAW:rlh
Enclosure

Copy to Marvin R. Miller
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MONTANA

MONTANA BUREAU OF MINES AND GEOLOGY

BUTTE, MONTANA 59701

-
o'
1
G
*

Mine Tailings Analyses Results July 21, 1975
Table I
Water Extract - (358 ml) mg/1 (ppm)
céd <.01
Cu .01
Fe .01
Ni .02
Pb .05
Zn .13 I
Table 11 l
Mine Tailings - Segment "A" —’525 ug/g (ppm)
,,155'
cd oA 18.1 '
Cu | el €t 608.
Fe [0 144,800.
Ni 81.0
Pb 1,232,
Zn 2,780.
Au* .069 .002 troy oz./ton
Ag* 12.690 .370 troy oz./ton !

* Note: Au and Ag were determined by fire assay

Table II1I
Size Gradation (Sieve) Analysis - Segment "B" l
Tyler Sieve (mesh) Grams . %
U.S. Standard No. Recovered (W/ W) l
+60 77.1 5.8
-60 ' 154.4 11.6
-80 118.5 8.9
-100 187.2 14.1
-150 208.8 15.7 I
{(cont.) l
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Mine Tailings Analyses Results {cont.) July 21, 1975

Table III
Tyler Sieve (mesh) Grams %
U.S. Standard No. Recovered (W/w)
-200 68.9 5.2
-250 178.2 13.4
-325 334.6 25.2
Total beginning weight of Segment "B" - 1,328.3 grams
Total recovered weight of Segment "B" - 1,327.4 grams
Per-cent recovery - 99.83
. ,4’;,«:;:
Table IV PPRARTYS
22b2f S0 Salveri? fc{ -{'D
Metal concentration/Particle size relationships ~325 push
Tyler Sieve (mesh) Cd cu Ni - Pb Zn Fe
U.S. Standard No. wug/g npg/g pg/g ug/g pg/g Me/g
+60 7.2 212 78 1,112 1,416 34,800
-60 10.6 312 67 928 1,748 31,600
-80 19.0 496 69 1,084 3,140 38,400
-100 29.0 952 75 976 4,836 64,800
-150 25.2 992 80 1,440 3,832 162,000
-200 17.5 768 92 1,424 2,776 212,000
-250 14.5 592 95 1,456 2,460 224,800
-325 16.0 492 101 1,712 2,388 222,400
Lab # 75-0562
~Analyst - L.A. Wegelin
Date received-June 23, 1975
LAW:r1lh
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APPENDIX G
. THE ANACOMDA COMPANY

Genoral Mining Diwision
INTERSTATE 10 £ AND KOLB ROAD
PO PO 27007
TUCSON, ARTZONA B5T726

INTER-COMPANY CORRESPONDENCE

Te: T.P. McNulty Date:  pygust 1, 1975

From: Rod Anderson SubjectHeddleston Tailings Pond
North and South Side Tailings

DISCUSSION

The two samples which were taken on July 10, 1375 were received
on July 15, 1975. In order to remove the samples from their con-
+ainers the tailings were slurried with water, filtered and the
solution was then measured and assayed. The wet filter cake was
weiched. A small portion was cut for assay and weighed both wet
and dry. This portion was also assayed. Table No I shows pre-
paration results and Tables II and III show assay results.

£
D

ROD ANDERSON

Ra/rec

ce: JFMahoney
FLaird
wWingear
JWhyte v
DiWaters
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TABLE NO I

Sampie Filtrate

Description Wet Wt gms Dry Wt gns Volume mls

North Side Tailings 5344 4708 4470

South Side Tailings = 5602 5003 4100 :

TABLE NO II

Sample . Volune Milligrams/liter (ppm) ,

Description mls pH Mn Zn Cu Pb Ccd As

North Side Piltrate 4470 7.5 4.6 0.5 1.9 0.2 <.01 .02

South Side Filtrate 4100 7.4 6.7 0.5 1.1 0.4 <.01 .06

TABLE TIIT

Sample Dry Wt Percent

Description gms Mn Zn Cu Pb cd As

North Side~washed cake 4708 0.88 0.1¢ .025 .08 <.001 .05

South Side~-washed cake 5003 ¢.83 0.25 .3050 .14 <.001 .05
A-60
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APPENDIX H

GLEAT FALLS TRIBUOE  ume 22 1278
Mike Horse Mine Dam eroded
by runoff from heavy rains

Bv CARLA BECK
Tribune Stalf Writer

‘The old Mike Horse Mine Dam, actually
a huge mound of mine tailings backing up
an oid sediment pond, was eroded by
runoff irom a recent intepse rainstorm,
sending quantities of tailings into the
headwaters of the Blackfoot River.

Formerly a White Hope Mines Inc.
property, it is now owned by Anaconda
Co. It is located in the Heddleston Mining
District, 18 miles east of Lincoln and
about three miles south of Moniana
Highway 200.

According to second-hand accounts, this
is what apparently happened. During a
rainstorm the night of June 18, a landslide
blocked a diversion ditch that carried
water around the old tailings deposit. It
also plugged an outlet for a drainage that
intercepted clean water at the head of the

* pond. The water then could not go out the

normal outlets so it topped the 1ailings
and eroded a large channel through the
tailings.

Max Botz of the Water Quality Bureau

“of the Department of Heaith and En-

vironmental Sciences said Anaconda
crews have been at the site repairing the
diversion ditch and reopening the old
drainage outlet. '
Frank Laird, head of environmental
engineering for Anaconda’s General Min.
ing Division, Tucson, flew by company
plane into Butte Thursday neon. He was
reported en route to the Mike Horse area
Thursday afternoon and could not be
reached for comment. Jim Adler, Butte,
who handles all exploratory work in the
Heddleston and Stillwster, including land
mine reclamation, also could not be

- reached.

An Anaconda official who did not wamnt
his name used said his information was
sketchy at this point but that an engineer
and others were examining the area o
determine the best method of preventing
further deterioration as well as deciding
what should be done with the material
that's heen displaced.

A-61

James A. Posewitz, chief of the En-
vironment and Information Division of
the State Depariment of Fish and Game,
said he could not fault Ansconda for not
getting after the problem.

Botz said no damage assessment could
bhe made at this time. He said what the
bureau fears is that the tailings, all as-
soctated with metalfic mining, will react
with the water to form an acid condition
and also release toxic metals into the
water. He said there could be not only the
immediate problem of suspended
materiai but also the longierm problem
due to toxicity. .

“] can assure vou there is substantial
stream damage due to the ruptured dam.
However, we won't know the actual de-
tails until we have the gpportunity to get
in there and evaluate the stream over a
pericd of time. Fortunately, we have pood
water quality records from the past and
records of biotogical conditions, 50 we ¢an
compare and make a judgment. h wili
1zke several vears to really understand
what effect this has had. We're hoping the
effects won't be as bad as it looxs now,”
Bo:iz said.

Botz is hoping the high stream flow will
mitigate the damage somewhat. He has
surveved the damage from the zir and
beiow Landers Fork the gray tailings
could not be distinguished {rom the
muddy water of the river.

“jt's my opinion those tailings will go
many miles down the Blackioot and the

lark Fork. A jot wor't deposit in the
stream bottom but wili be carried a great
distance and be deposited in such small
quantities that they won’t be a protlem,”
he oxpiained, emphasizing that the worst
problem will be near the dam.
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39: CARLA BECK

Tribune Staf] Writer

- Anaconda Co, has correcied
the immediate emergency at
Mike Horse Mipe Dam and is
pow evaluating the siluation
lnr fature control,

k. This is the word from Frank
Laird' head of environmental
engineering for Anaconds's
General Mining Division at
Tucson. Laird arrived in the
area Thursday to check the
damams and assess the work
bemg done on the 50-foot high
! tailings dam_that eroded and
“spilied !as!mgs into the head-

I

: --‘1.-Lwaten of the Blackloot River

more than & week a50.
{"i The dam, which laird said
;_ﬁe believed is leased by
Anaconda, is iocated in the
- Beddieston Mining District, 18
" thiles east of Lincoin and about
three miles south ¢f Montanz
. mghwa 200 .

: ‘uurd said 8 diversion dich
and headgate have been
repaired and a culvert has
Been - reopened. Saturday
crm were 10 divert water s0
£ will be independent of any
- flgw through the milings dam

“Breach’ - -

(Fr-we will have to evaluate
what we are going 10 do in the
Jutare 10 preven: further
‘channeling,” Laird szid.
- b‘\“"meze are many siternatives
jane ahd they are all costly. But we
{are. now mvestigatsng what
N wxli _bE necessary for future
’ t!vemntm!" ’
Emvidmg sotne background
10, the incident’ Laird said the
ke Horse® & lead and zin¢
) opa‘aﬁon apparently initiated
" { the tailings pond in about 1841.
dam ramd BS the opera-
R .until about
1953, Smca that time
Tige has been inoperable

g_m imo the impoundment

w .‘- R

E Taird said the tailings cover

-

so there was little oppportunity
Io; 4 significant quantity of

o 'wamr 10 be impounded behind

Tthe, dam. Yet be commented,
and he was backed up by Liter
Spence, planning ecologist
wi;h the State Depariment of
F:sh and Game, there was &

‘before the dam was breached.
Speme speculated that the
+ 'ngs had pot been surred

10 Great Falis Tribune

iAnaconda Co. correcting problem a

mm “active tajlings have

thegreate:pomun of the pond, .

_qu_:hrmt fishery in that pond

up for some 1ime and they had
apparentiy been overiaid by a
iayer of silt, which produced
water of a quality good encugh
10 maintain the trout.
“Evervthing was calm. Vege-
1ation was growing in the pond
and there was a food chain that
took care of the fish™ he ad-
ded.

laird explained e precay-
tions which had been followed
at the dam. Al the inlet, a
headgate had been installed
s0Tne years ego 1n divert waer
two wavs—10 a concrete cul-
vert that went under the dam
or o a diversion dirch that
discharged in a sohds area
independent of the dam. This
ka¢ been maintained by
Anaconda through a contractor
in Lincoln.

The contracior visited the
site Wednesday, June 18,
because of the rains, which
were toming down on hesvy
snow i the ares. Thursday,
June 19, he anempted 10 visit
the site but the road 1o it was
floaded in early morning. That

evening he visited the site by

helicopter and the dam was
pight. Little or no waler was
overfiowing the dam. Lairé
said the breach in the iailings
dam occurred between 10 p.m.
Thursday and 6 a.m. Friday.
The tailings were firgt visible
in the fooded ares Friday
morning.

Laird said the contracior
nad & crew working on the
road Saturday and that equip-

ment {0 repair the dam had

been moved in Sunday, The
crew began making repairs
M

onday.
~ Laird said Anaconda has.
helped fund a study in the area

for many years and this study
should indicate the damage 10
the stream and its life. *‘We
have a good base line from
which 10 work™™" e said.
Spence explained that Fish
and Game made a contractual
agreement with Anaconda in
1870, *They pertially funded it
and we conducted a study of
the water guality’ fish pcpu%a-
tion and aguaric insecis.
spent 2 little over three years
collecting samples. I'm just

-compieting the report now,”

he said.

James Posewitz, thief of the
Epvironmental and Ioforma-
tion Division of the Depart-

Sunday, June 29, 973

ment of Fish and Game, said
the purpose of the study is in
1he event any company decides
1o develop 1he Heddleston
mining body, it will be done
with 3 minimum disruption of
the wildlife resource.

Spence said Friday the im-
mediate probiem is 1o get the
water off the tailings. *“That
big gash in the dam is down to
bedrock and the creek i 3ust
going down through there now'
cerrving very fine material.
It’s in those tajlings where the
problem is going to occur™
Spence said. He said cuthroat
are spawning in the upper
Blackioot now.

Spence said he has t0 agree
with others wha bave
expressed fears about the po-
tentia! for extensive damage 10
the river due to axidation of the
metals along the stream’
forming acids and tm.ac meials
in the watet.
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“When you see how bad it
looks; it's hard o imagine it
won't have detrimental effects
on the river,” he added.

Spence said he thinks
Anaconda is sincere in Irying

10 do the immediate job. "My

feeling is that maybe if there
had been someone there from

1op management 1o get the'
thing going Tull-speed ahead’ it

would have been better. N's
frustraning to watch that gray

water going down the river.’
But then, I'm not a contractor”
ang ! don't know the pmblems

they have,™ he said.

Spence said there has 1o be a
more final solution than the
patchwork going on now. “1
dou't know the engineering
answer, but anything running

into thar pond now is going

come gut that hole,” he added.
He called tailing ponds
“timebomibs that are staltered

wherever there has been min- -

st”

t_

ing and wim:h are j
there waiting for circums
mgthspg_ hiie ’
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Potentl

éﬁlﬁwfoxic Tailings

Released Into Blackfoot River

LINCOLN (AP} — State au-
thorities say heavy rains on
June 19 washed away part of a
dam made of old mine tailings
and sent potentially toxic ef-
fiuent into one of western Mon-
tana’s most popular fishing riv-
ers. -

Water-quality specialist Max
Botz of the state Department of
Health and Environmental Sci-
ences said it was not known
how much the acids siored in
the old Mike Horse Dam had
poisoned the Blackfoot River.

The dam is located about 18

miles east of Lincoin.

Bobz said he feared the tail-
ings would react with water to
form acids and to release toxic

cords which would help evalu-
ate the damage, but added the
assessment would take several
years to complete. ¢

“I can assure you there is su-
bstantial stream damage due to
the ruptured dam...We're hop-

ing the effects won't be as bad
as it looks now,” he said,

. The Anaconda Co. sent Frank

Laird, head of environmental
engineering of the General Min-
ing Division, to Butte on Thurs-
day. Laird was reported travel-

ing to the old dam later in the
day.

An Anaconda spokesman said
the firm was working on dam
repair and minimizing damage
to the popular waterway.

Flissoutia n Twune 360 1925

Company Says
Pollutlon Halted

metals,

He said the departmeat had
kept detailed water-quality re-

Recod Tune 29, (53¢
#Jﬁgﬁéﬁad damapmsoris
Blackfoot River

LINCOLN (AP) — State
authorities say heavy rains en
June 19 washed away part ofa
darm made of old mine tailings
. and sent potentially toxic ef-
1 fluent into one of western

Montana’s most popular
rivers.

Water-quality specialist Max
Botz of the state Department of
Health and Environmental
Sciences said it was not known
how much the acids stored in
the old Mike Horse Dam had
poisoned the Blackfoot River.

The dam is located about 18
miles east of Lincoln.

Botz said he feared the

* tailings would react with water
to form acids and to release
' toxic metals into solution.
“1 can assure you there is
. €

substantial stream damage
-due to the ruptured dam .

We're hoping the effects won’t

be as bad as it looks now,” he

said.

An Anaconda spokesman
said the firm was working on
dam repair and minimizing
damage to the .popular
waterway.

Botz said the dam, formerly
owned by the White Hope
Mines, Inc., and purchased by
Anaconda, was damaged when
torrential rains caused a
landslide which blocked
drainage outlets.

With normal channels
plugged, water began to spill
over the top of the tailings,
eroding a large gap.

LINCOLN (AP) — The Anaconda Co. says it has
stopped the flow of possibly toxic lead and zinc mine tail-
ings into the trout-rich Blackfoot River from an eroded
‘dam.

Frank Laird, Anaconda’s environmental engineering
chief, said the company is evaluating the situation to pre-
vent any future recurrence of the incident.

The 50-foot-high tailings dam eroded and spilled spoils
into the river as heavy rains pounded large areas of western
Montana. Officials said they first spotted the freed tallmgs
June 20,

“That big gash in the darm is down to bedrock, and the
creek is just going down through there now carrying very
fine material,” said Liter Spence, a state Fish and Game
Department ecologist.

e “It's in these tailings where the problem is going to

occur,” Spense said, adding that cutthroat trout currently
are spawning in the upper Blackfoot River.

A potential for extensive damage to the river exists be-

" cause of oxidation of the metals along the stream, forming

acids and toxic metals in the water, Spence said.

“When you see how bad it looks, it’s hard to imagine it
won't have detrimental effects on the river,” Spence said.

According to Laird, construction crews began repair-
ing the dam last Monday. The crews repaired a diversion

-" ditch and headgate and were to have water totally diverted
from the dam breach last Saturday, Laird said.

" “We will have fo evaluate what we are going to do in
the future to prevent further channeling,” Laird said.
“There are many alternatives, and they are all costly

Laird said the Mike Horse lead and zinc mine
apparently initiated the tailings pond about 1941. The dam
rose until the mine discontinued operation about 1953, he
said. The dam is located about 18 miles east of here,

. Spence said the current patchwork repairs will have to
be supplimented by a more complete solution guaranteeing
there will be no recurrence of the spillage.

“I don't know the engineering answer,” Spence said,

““but anything running into that pond now is going to come

out that hole.”

The ecologist called tailings ponds “timebombs that
are scattered wherever there has been mining, and which
are just sitting there waiting for circumstances to cause
something like this.”
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APPENDIX 1

PHOTOGRAPHS

All photographs were taken by Liter Spence,
Montana Fish, Wildlife and Parks, Helena, MT.
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Photo 1. Mike Horse tailings dam before failure.
June 15, 1971.

Photo 2. Mike Horse Dam after reconstruction by the
Anaconda Company. Fall, 1975.
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Photo 3. Aerial view of breached Mike Horse Dam.
June 24, 1975.

Photo 4. Breach in Mike Horse Dam, looking at dam from downstream.
West side of breach 1s on the right. June 24, 1975,
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Photo 5. Channelized tailings behind breached Mike Horse Dam.
View is from dam site looking up reservorr.
June 23, 1975.

Photo 6. Confluence of Anaconda Creek (clear water) and
Beartrap Creek (gray water) below Mike Horse Dam.
June 23, 1975.
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Photo 7. Mike Horse Mine Road above Shoue Gulch
after Mike Horse Dam failure. View is upstream.
June 23, 1975,

Photo 8. Blackfoot River at Pop’s Place after Mike Horse Dam
failure. View is upstream. June 24, 1975,
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Photo 9. Blackfoot River at Flesher Pass Road bridge after
Mike Horse Dam fatlure. View is upstream.
June 23, 1975.

Photo 10. Confluence of Landers Fork (left) with Blackfoot River (top)
after Mike Horse Dam failure. June 24, 1975.
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APPENDIX J

MAPS
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Map No. 2

Study area showing locations of fish live cages
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