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FolJ-owing is the Draft Environmental Impact Statement
for the propoied repairs to the Painted Rocks Dam on the
West f'ork gitterroot niver. This action is proposed by the
Water Resources Division, Department of Natural Resources
and Conservation'

I woul-d encourage you to carefully review tiris statement
and invite your response. Any written comments should be
submitted to me by September 1, L976. In anticipation of
the repairs commencing in October and due to the emergency
nature of this proposed action, the fifteen-day comment
extension periol normally granted upon request cannot be
accommodatea" The normal- 30-day comment period will allow
t.he Fj-nal. Environmental- Impact Statement to be circulated
before repair action would be commenced'.

Finally, because drawdown of the reservoir is a lengthy
process requiring several months, the drawdown has been
initiated at thi; time to accommodate mid-October repair
efforts.

This Draft Environmental Impact Statement was prepared
in compliance with the Montana Environmental Policy Act,
Section 69- 6504 (b) (3) , and was transmitted to the Environmental
Quality Council on August '7, L976.
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I. INTRODUCTTON: DESCRTPTION OF PAINTED ROCKS DAM AND LAKE

Painted Rocks Lake on the West Fork Bitterroot River is a
multipurpose project built in 1938 by the former Montana State
Water Conservation Board with funds from the Pub1ic Works Admin-
istration. The State Water Conservation Board became the Water
Resources Division of the Department of Natural Resources and.
Conservation (DNRC) in 1971. The 32t362 acre-foot reservoir,
origj-nalIy used for the agricultural benefit of the Bitterroot
Valleyn today also provides recreation and minimal flood control
to many local residents. Only three contracts for this stored
water are presently active.

Painted. Rocks Dam, located in Ravalli County about 23 miles
south of Darby, Montana, is shown in Figure 1. The drainage ba-
sin, mountainous and forested, ranges in elevation from 4t469
feet at the top of the dam to about 8,900 feet at the headwaters
of the West Fork Bitterroot River. The drainage area above the
dam encompasses 31-7 square miles.

When the inflow is greater than the outflow, the reservoir
fills until it reaches its capacity (32r362 acre-feet). Above
this leve1, water flows over the spiIlway. This occurs nearly
every spring when the mountain snows begin to melt. Runoffs
capable of filling the entire capacity of the reservoir five
times in the course of three months (April, May, and June) are
common.

The earth-fill dam, over 140 feet high and 800 feet long
with a volume of 850r000 cubic yards, retains a three-mile-long
reservoir. The concrete spillway drop at the right abutment of
the dam has a capacity of 26,000 cubic feet per second (cfs) .
A concrete-1ined rock outlet tunnel, in an almost circular shape
with a diameter of approximately 10 feet, emerges from the dam
at the base of the spillway (see Figures 2 and 3). There is a
self-sealing rectangular slid.e gate used in the normal operation
of the dam and another to be used in emergencies when the first
gate is being repaired. These identical gates measure approxi-
mately five feet wide by eight feet high. Between the rectangular
gate and the cj-rcular tunnel there is ; tnnrui-il-on a/aea.* -

This dam is operated by personnel from the Field Headquar-
ters of DNRC in Hamirton, Montana. They control the gate that
regulates the flow from the reservoir, and perform maintenance,
repair work, and periodic inspections.

*Words in italics are defined in the Glossary, pages 58-59.
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II. DESCRIPTION OF PROPOSED ACTTON

- During the high flows in the spring of Lg7s, painted Rocksoutlet tunnel sustained signif icant damage. rn the transj-tj-onarea of the outlet tunner, concrete, reiiforcing bars, and asection (two feet by five feet by one-haIf inch thick) of steerprate were washed out, leaving ii one location, only natural rockas the water-carryjng surface (rigure 4). The conciete wall sep_arating the operating and emergency gate towers was also damageh;cracked and deteriorating, the walr leaks when the operating iateis not in use and the emergency gate is used for regirlation orstoppage of flows. This leakage results in the ineifective useof the emergency gate.

To restore the safe operation of the dam and prevent damfailure' it is proposed trrit the_damages be repairld. Repairingthe outlet tunnel will make the dam rrirry funclional agaiir; pr"6-ently, the use of the tunnel is being fiiiteA to prevent furtherdamage. However, the tunner must be used to empt| the reservoirfor repairs- Repairing the wal1 between the gale3 wil1 restorecomplete emergency control of the dam in the event that the oper-ating gate becomes non-functj-onal. Repairs to the intermediatewa1l will- require the draining of the ieservoir to allow dry ac-cess to the upstream face where the cracking originates (riiure 4)

HISTORY OF OPERATTON AND MAJOR REPAIRS

- Major repairs were made to the transition area of the out-Iet tunnel in 1954 and L974, involving the placement of new con-crete and steel. rn L97r, the operating gate cable broke whilein service, creating an emergenc| which'necessitated 36 hours ofcontinuous repair work to reptac6 the control cable and restorethe outlet control. rn 1973, the old, worn bronze seal_s of theoperating and emergency gates were replaced with stainless steel.

_ During the last six years, the operation of the dam has beenchanged- Increased emphaiis on flood control has resulted in themaintenance of lower reservoir storage levels before the peakrunoff occurs. Even sor large flow ieleases in early sprirrg "r"still not sufficient to prevent the reservoir from rirring l]prapidly during the runoff. Because of the dam's smarl sLie Lnlyminimal effect on the downstream peak flow is provided by thereservoir. The downstream peak flow is delay"a uy severll_ days,and its intensity is decrealed by a smaI1 pelcentige. The pr-im.ry
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benefit that the reservoir offers is the increased downstream
flow during the dry sunmer months.

PRESENT CONDITION

A recent annual dam safety inspection of the Painted Rocks
Dam took plae on September 23, L975, revealing several instances
of deterioration.

The concrete wall which Separates the emergency and operat-
ing gate to$7ers is deteriorating (see Figure 4). Partsof this
wall are cracked and tpa.LLLng, so that, when water fil1s the
emergency gate tower, it leaks through to the operating gate tower'
If these cracks enlarge, repairs will be necessary or the potential
use of the emergency gate witt Ue lost. Repairing.these cracks
would call for ifre ariining of the reservoir to eliminate water
pressure upon the waIl between the towers.

The spillway, which has been used nearly every year since
the dam was built, remains in relatively good condition. There
is some wear on the concrete surface of the nearly vertical face;
however this wear and some transverse cracks do not appear to be
serious.

The worst deterioration is in the transition area of the
outlet tunnel of the dam, the location of repairs in L954 and
Lg74. Deterioration in the transition area is a result of cav-
itation, a process that occurs when water encounters a decrease
in pressure while moving rapidly from the confined area at the
gat"es into the enlarged-arel of the transition zone' This de-
6t".". in pressure causes vapor bubbles to be formed' These
bubbles are carried along with the water until a region of high-

"i 
pt"""ot" is reached, *here they suddenly collapse' The ensu-

ing inrush of water produces regions of high pressure which ex-
tend into the pores of the adjacent metal or concrete and tear
material from the solid surfaces resulting in pitting' Concrete
on the tunnel floor and sidewalls has eroded substantially from
this process and, in one location, is down to bedrock. A sec-
tion of the steei plates has washed out from the sidewall of
the transitior, .tea, and concrete erosion is taking place be-
hind other plates.

On September 29, L975, representatives from the Bureau of
Reclamation joined witft DNRC to make another inspection of the
severely damiged outlet tunnel. Further investigation revealed
undermined areas beneath the remaining concrete floor (Figure 4).
By probing with a tape measure, many areas were found to have
.roia" in excess of two feet. A maximum undermined distance of
six feet was measured.

A representative of the corps of Engineers, called in for
further expert opinion, made another tunnel inspection on



November L2, 1975. At that time the damage appeared to be un-
changed from the previous inspecti-ons. The report on this in-
spection (Appendix A) restated the severity of the problem.
Recommendations were an immediate study of the problem and com-
mencement of repair work as early as possible in L976.

NATURE OF PROPOSED ACTION

DNRC, in an effort to restore the safe use of the outlet
tunnel and reduce the likelihood of recurring damage, has con-
tracted Harza Engineering Company to study this problem. Their
plan is to investigate all the hydraulic features of the exist-
ing outlet system and design a new transition area. Of primary
importance to the design is the shape of the transition and its
ability to allow for aeration of the flow. To bring the neces-
sary air into the tunnel at the transition, a vent, three and
one-ha1f feet in diameter, is now being planned to replace the
inadequate six-inch vent which is presently in use. High-strength
concrete, reinforcing steel, and steel plates will again be
needed in the tunnel repairs. In order to repair the wall be-
tween the operating and emergency gate towers, the reservoir will
have to be drained, allowing the work to be performed on the af-
fected area while the tower walls are d.ry.

PROVISION FOR DOWNSTREATVI FLO!{S

To preserve the fishery resource in the West Fork, the De-
partment of Fish and Game (DFG) has suggested a minimum discharge
of 100 cfs during the repair period, based on a stream resource
maintenance flow study conducted in 1975 on the West Fork Bitter-
root River near the Rombo Campground three miles below the dam.
The study data, summarLzed in Tabl-e I, indicate the percentages
of available aquatic habitat for several categories at various
stream discharge rates. The Fish and Game study concluded that
'deep pools (two feet or more in depth) provide the majority of
the fish habitat, and shallower pool areas with overhead cover
provide much of the remainder. Twenty-five percent of the total
habitat in the first category and forty-four percent in the sec-
ond will be maintained by a flow of 100 cfs.
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TABLE 1.--Percentage of total available aquatic habitat' ;r'S;:,, "'"
on the West Fork Bitterroot River t:'ji::* ..i, .'

from Painted Rocks Lake to the Nez Perce Fork ' !'-''gi^,..- 
"<'"7'

based on data from a 1-975 streamflow study. .-'t"i,., ,..
"a . n. ,"t
' - -' i.,*., j'i,;; : .-1

Disctrarge Stream
Widttr

(cfs) Percentage

troo1 Pool Wid*r
Width .5 ft. depth

plus overhead
@ver

Percentage Percentage

Riffle Widttt
1.0 ft. depti

Pccentage

PooI Width:' \

2.0 ft. depth' ',
,i

t'

Percentage 
r{,..

250

150

100

80

50

20

100

89

76

67

55

39

100

88

73

65

51

33

r00

65

44

38

26

15

100

84

69

52

37

2I

100

45

25

7

0

0

Source: Poserrritz L976.

Two methods are being studied that would provide flow
the river from the reservoir during the repairs:

I. During the outlet repairs in L974, a steel pipe (L2-'."',"
inch diameter) was attached to the emergency gate and*,{-,
continued the length of the outlet tunnel. The dischdrge''
fluctuated from 15 to 35 cfs due to the changing lSqdf,"
of the reservoir. This system of maintaining flovi:,r,e-3
guires that the lake be drained. twice, once for in6jal*,;
lation and once for removal of 'the valve from the efnr-ery - .

gency gate. The pipe, because of its location and..Cts
support apparatus, was an obstacle during the recent .irepairs.Sinceamuch1argerpipewou1dbeneeded,!o
provide I00 cfs, an even greater obstacle would be , 'l':*
created during the proposed repairs. , -n t

It would be possible to siphon and pump minimum flow ' r'

over the spiilway crest, it the water were kept dwd1z.:.;"..
from the access to the outlet tunnel on the west side -of
the spillway. This system would require five to ten ,-

16-inch, highlift pumps and about 1,000 feet of both: .' .

steel and butyL pipe. The pumps must be capable of ' 'r'r
pumping the expected flow t?S Lo 150 cfs) to assure ' '1

Lfral, during the repairs, the reservoir would not fil.'l.;.
forcing water over the spillway and blocking access to'
repairi ,r, .t'^-

2.



DURATION, TIMING, AND FUNDING OF THE PROPOSED REPAIRS

The repairs within the outlet tunnel of the dam will require
several months of work. Exploratory work, consisting of test
drilling through the wal1s of the tunnel to locate voids, is
needed before any major concrete placement can take place. The
amount of time required for actual repairs after the drilling
will depend on the design of work needed for the transition and
gate area.

The flow chart (Figure 5) indicates the approximate time
schedule for the repairs. Construction is to begin October L976,
and be completed by the spring runoff of 1977, providing for at
least five months of work. During this period, &D attempt to
provide minimal downstream flows may be made according to one of
the methods stated in the previous section of this report.

To restore the safety of the outlet structure, application
for financial assistance was made to the Soil Conservation Ser-
vice (SCS) under the Emergency Assistance program, authorized
by Section 2L6 of the Flood Control Act of lr{ay 17 , 1950. Funds
have been allocated for d.esign, constructl-on and inspection of
the proposed repairs but are cont,ingent upon SCS review and ap-
proval. The funds constitute a major portion of the repair bud-
get.

10
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III.

NATURAL ENVIRONMENT

Climate

ENVIRONMENTAL INVENTORY

Due to the mountain-valley terrain of southwestern Montana,
the climate within the study area varies greatly (U.S. Department
of Commerce L974). The West Fork Valley is surrounded and shel-
tered by the Bitterroot Mountains. The higher elevations (8,000
feet and above) receive an average of over 30 inches of precipi-
tation a year; while at Darby, Montana (elevation 3,880), near
the confluence of the East and West Forks Bitterroot River, the
annual average is 15 inches.

The average annual snowfall along the West Fork river bottom
is 100 inches, increasing to an average of 600 inches along the
Idaho-Ivlontana border near Trapper Peak (U.S. Department of Agri-
culture 1975). Flow in the major streams peaks during either May
or June when temperatures increase and monthly precipitation is
highest.

The average yf;arly temperature at Darby.,is 45o, with a Jan-
uary average of 26" and a July average of 65-. The average freeze-
free season at Darby is 99 daysi areas along the West Fork Valley
probably have an even shorter season. Snow falls on the high
peaks as early as late Augpst. The winters are long and cold;
however, extreme cold (-10" or colder) along the valley bottom
seldom persists longer than 10 days at a time.

Water Resources

Hydroloqy. The West Fork Bitterroot River rises in the
eittefrffitainsofsouthwesterni"1ontanaandf1owsinanorth-
erly direction to its confluence with the East Fork near Conner,
Montana. The West Fork watershed (Figure L, page 2) has a drain-
age area of 558 square miles, 3L7 of which lie above Painted Rocks
Dam, so that the dam and reservoir are approximaLely in the cen-
ter of the watershed.

Elevations in the West Fork watershed range from 8,000 to
9,000 feet along the upper watershed boundary to 4,000 feet at
the mouth. A profile of the West Fork is presented in Figure 5.
From this the average slope below the dam was computed to be 25.2
feet,/mile. The valley of the West Fork is steep-sided and narrow,

L2
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and the river is fairly straight.

Streamflow in the West Fork averages 2LI,600 acre-feet per
year (292 cfs). Of this, 7I% occurs during April, MaY, and June
as runoff from snowmelt. The maximum flow recorded on the West
Fork was 4,060 cfs on Ivlay 9, L947. A minimum flow of 0.2 cfs was
observed on November 25, L952. Low flows such as this have re-
sulted from time to time due to the closing of the dam for in-
spection orrepairs and would not naturally occur. AII flow data
presented here were taken from the United States Geological Survey
(USGS) records obtained from a stream-gaging sLation 0.6 mile
downstream from Painted Rocks Dam. This station has been in con-
tinuous operation since April, 194L, providing 34 years of infor-
mation. Appendix B contains additional yearly maximum and minimum
f1ows.

Ground Water. The ground-water system downstream from the
damis-co:na@Tbothabedrockaquiferandana11uvia1aquifer.

The bedrock aquifer consists of water-saturated fractured
rock which can produce enough water to supply we1ls. Recharge to
this aquifer is provided by precipitation infiltrating the ground
surface and entering the bedrock fractures. This aquifer is large-
1y unused at this time.

The alluvial aquifer is composed of unconsolidated sands,
gravels, and clays closely tied hydrologically to th'e West Fork.
When stream flows rise, water levels in the stream are higher than
the prevailing ground-water table, causing water to flow down-
gradient from the stream to the aguifer. This results in water
being stored inthe ground and a rise in ground-water levels.
When stream flows drop, the reverse is true, and water flows from
the aquifer to the stream. Recharge to the alluvial aquifer comes
from two sources. Some water probably moves by gravity from the
bedrock aquifer to the alluvium, but the primary source of re-
charge is the West Fork. This aquifer has been used to provide
water for domestic use.

Water Quality. The water quality of the !{est Fork Bitter-
root @11y very good according to l'lontana water
quality standards. The U.S. Forest Service (USFS) (Bitterroot
National Forest) has established nine monitoring stations along
the river and its tributary streams; data collected at these sta-
tions indicate that values are well within safe drinking water
standards (U.S. Department of Agriculture 1975).

Water flowing fromthe main Bitterroot Mountains is unusual-
1y low in lnndnesa, tota.L d,baoLved tolid's, and a,Lba.LLwLtq, a result
o? the rapid runoff through the resistant Lgneous and me,tnnonphic
rocks. Ir{ost water in the drainage may be classif ied as "sof t"
because the hardness or calcium carbonate (CaCo.) level is less
than 60 milligrams per liter (ng/L). The total"dissolved solids

t4



(TDS) are normally measured at less than 60 mg/L' well within
U.S. public Healti Service recommendation that the maximum TDS

concentration for human drinking water should not be greater-!!3"
500 mg/L (U.S. Department of Heiftfr, Educat-i-ory and^Welfare L962) '
Water^temperature-s usually range between 3f and 59" with a maximum

of 65-. Oi,s6itwd oxugen t-OOl l6vels are usually near-saturation'
Although the waters -ot the West Fork are of qooa quality for- drink-
irg, .ik"Iirrity, hardness, and ryeci(ic conduc'tnnce are below the
Ievels associated with optimum gto'i*,'and diversity of beneficial
aquatic orgfanisms.

Increased turbidity in the west Fork below the dam is known

to occur when the reseriroir is drawn down to the dead storage
level. Suspended sediment in trris turbid water may carry harmful
bacteria or Pesticides.

Vegetation

Most of the west Fork d.rainage is forested. The major tree
species in the forest are pondgtg;? pile, Douglas- fir, Engelmann

"pr,r.", 
Iodgepoie pine, utt& subalpini fit. Whitebark pine and

aipine'larci ire f6und sparsely at higher elevations.

The conrmon grasses, shrubs, and grasslike plants include:
pinegiass, Idaho fescue, bluebunch wheatgrass, beargrasst snow-
berry, bluegrass, elk sedge, grouse whorlleberry, mallow nine-
bark, menziesia, willow, aldei, ceanothus, hucklebetrY, mountain
mahogany, and balsam root.

Wildlife and Fisheries

wildlife. The availability of water is generally,not limit-
i,,gtffiionsofterrestri-a1animaIs,inc1udinge1k,mu1e
deer, moose, and black bear, which inhabit the West Fork drainage'
is precipitation is relatively high_and streams are abundant'
Several species, however, .t"-dep6ndent upon the extent and avail-
ability "t "qoili" environments in the drainage; these include
amphibians, i"ftif"", and particular birds and mammals.

Painted Rocks Lake is used as a stopping-over area for water-
fowl during spring and autumn migrations, but few remain in summer

to breed. O"ir"Vl whictr are dep6nd.ent on fish for food, m&Y nest
along the reslrv6ir shores sinc-e they are known to nest on Lake

Como. Great blue herons feed along lhe West Fork, but, while
nesting colonies are known along the mainstem of the Bitterroot
River, none are known in the area. other birds which are
closely linked to aquatic environments of the area are the dipper'
spotted sandpiper, killdeer, and conrmon snipe'

Mammals associated with aquatic environments of the west Fork
area are the mink, beaver, and muskrat. River otters are found



downstream in the Bit,terroot mainstem but are not likely to be
in the West Fork. The northern water shrew and possibly the
water vole occur at higher elevations in the West Fork drainage-

Fisherv. The West Fork Bitterroot River below Painted Rocks
Lake pio?ffiG an important local sport fishery and is classified
by thl Stream Classification Committee (1965) as a Class 3 fish-
ely (of importance to a large district). Six species of game
fi-sfr (mounlain whitefish, Westslope cutthroat trout, rainbow trout'
brown trout, brook trout, and Dolly Varden) occur in the river,
as well as several nongame species, including longnose suckern
sculpin, and longnose dace. Of the game fish species, only West-
slop-e cutthroat trout, Dolly Varden, and mountain whitefish are
native to the drainage.

Following an extensive drawdown of the reservoir and dewater-
ing of the river in I974, supplemental stocking of catchable trout
has been necessary to maintain a sport fishery in Painted Rocks
Lake and the West Fork Bitterroot River. At present, the success
of the stocking program and recovery of the sport fishery.is diffi-
cult to determine because data pertaining to fish population levels
since the Lg74 dewateringl are not available. However, it is like-
ly that the same game species occur in the lake, with the stocked
riinbow trout predominating. Fish population estimates for a
2,000-foot seclion of the West Fork below Painted Rocks Lake in
1973 are presented in Table 2.
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TABLE 2.--Fish population statistics
for a 2,000-foot section of the West Fork Bitterroot River

below Painted Rocks Lake, October 4 and 5, L973.

Species
Group

( inches)
Estimated

Number

80%
Confidence
fnterval

Hatchery rainbow
trout

Rainbow trout

Cutthroat trout

Mountain whitefish

Dolly Varden

Brook trout

Suckers

6 .7-L2.0

3.5- 5.9
6.0- 8.9

2.3-11.5

2.L- 5.9
6.0- 7.9
I .0-11.9

12.0-16 .3
Total

6.3-L2.7

3.2-10.0

4.2- 8.9
9 .0-20.2

8B

194
45

7L

927
384

2267
189

3767

No estimate

No estimate

497
62L

t
+I
+

+
F
F
F
T

14

36
13

11

328
L46
294

68
469

+
F

186
199

Source: Posewitz L976

CULTURAL ENVIRONMENT

Land Use

Ownership. Along the West Fork river bottom the majority
of land_fs prTvately owned. Maps in Appendix C show the loca-
tion of private land and the surrounding USFS boundaries.

Woodland and Water. With the exception of recreation,
human@st Fork drainage is not heavy. The
main use of most of the area is as forested watershed (under
management of the Bj-tterroot National Forest), providing wild-
life and fish habi-tat.
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agAl_q14!urg.:_ The short stretch of river bottom between the
dam and the confluence of the East Fork (approximately 20 river
miles) is mostly covered by timber and brush; only a small amount
is irrigated to produce h"y, which is generally used locally rather
than sold as a cash crop. Cattle and horses graze on the natural
grasses and cultivated hay. Some landowners in the West Fork Val-
ley have limited-production vegetable gardens.

Recreatior.r. Fishing for trout and whitefish is the major
recrea€Tona-I-aEfivity in the West Fork Valley. Although the fish-
ing season extends from mid-May to mid-November, mountain white-
fish may be caught year-round. Trout fishing during the winter
months is restricted to Painted Rocks Lake.

Summer recreation includes boating, swimming, water skiing,
and floating. Camping especially at. USFS and DFG campsites, hiJcing,
and backpacking are also popular (U.S. Department of Agriculture
L975) .

In the fall, sightseers as well as hunters use the roads in
the drainage. Although winter snow linits traffic, cross-country
skiers, snowshoers, and snowmobilers use the area.

[qteq_&Lghlg
e:lllrqg__$ug_!g_c-e-.[{€r_t_g_l3pplopgre€o."_gq_gontr"ct.q:-Filed

water rights dealing with the West Fork Bitterroot River are filed
in the Ravalli County Courthouse in Hamilton, Ir4ontana. Although
the West Fork Bitterroot River was adjudicated in L9I2, water rights
in its tributaries have not been subjected to court adjudication.

'No municipalJ-ties are located along the West Fork. Darby,
the closest town, is located on the west side of the Bitterroot
River about seven miles downstream from the confluence of the EasL
and West Forks. Two shallow wells provide most of Darby's resi-
dents with their water needs.

There is no industrial depletion of West Fork waters.

Irrigation of river-bottom lands by surface water is the
major use of water in the West Fork Valley. During the L974 re-
pairs and some extremely dry suflrmers, water purchase contracts
have been written which called for supplemental water to be re-
leased from the reservoir in late summer months when the river
naturally runs lowest.

Currently, there are two smaIl, active agricultural water
purchase contracts for L976 with DNRC (James Ruark, 20 acre-feet;
Albert Larghi, 100 acre-feet). Another contract with the Montana
DFG and the Ravalli County Fish & Wildlife Association for 5,000
acre-feet annually has been on record since 1958.
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The purpose of this contract is to supplement late stunmer
flows in the Bitterroot River for the beneficial use of its aquatic
life. During periods of low flow, however, farmers with agricul-
tural use rights divert this excess flow from the dam, for irriga-
tion. It is, therefore, difficult in dry years to maintain a
prescribed minimum flow sj-nce claims for irrigation water are
greater than the actual flow (Senger 1975).

Ground-water Appropriations. Wells provide the West Fork
Valle ity of their domestic water sup-
ply. The Water Rights Bureau of DNRC has on record eleven filed
grouna-water right.s along the West Fork between Painted Rocks Dam "''i

and the inflow of the Nez Perce Fork. These we11s, listed in
Appendix C, range in yield from 0.5 gallon per minute (gpm) to 50
gpm and in depth from eight feet to L82 feet. Additional appro-
priations probably exist that have not been filed with DNRC, but
the amounts and use of the water is not known. Ilowever' they
are probably similar to those appropriations tisted in Appendix
c.



IV. ALTERNATIVES

ALTERNATIVE TIMES OF ACTION

DNRC has evaluated several alternative times for commencingthe repair work at painted Rocks Dam. The spring and sunmer
seasons were eliminated because of exceptionally highr unpre-dictable inflows and the necessity of fulfilling doinstreamirrigation requirements. other arternatives, tfieir advantages,
and disadvantages are presented be1ow.

Alternative 1. Make the proposed repairs during fall and winter.
Advantages

The low inflow, stable at generarry ress than loo cfsfrom September until March, would ieduce the risk offirling the reservoir. A full reservoir would necessi-
tate using the spillway, which would shut down tunnelrepair operations.

Beginning the repairs during the falI of L976, which isthe first reasonabre opportunity, would stop the damageat its current Ievel, reducing the cost of iepairs and
shortening the time necessary to make them.

By late fall, irrigation of valley farmland has stoppedf9r the year, greatly reducing the possibility of nega-tive impact on agricultural production as a result oi
reduced f1ow.

Disadvantages

Tributary inflow to the west Fork below the dam is 1owduring the fall- and winter, and sma1l streams may freeze.
Shutting off the flow through the dam, completely orpartially, would most significantly affect the river
below the dam when natural flows are at their yearly
low.

Ivlountain whitefish, brown trout, brook trout, and Dolly
varden, which spawn in the faII, would suffer from the
reduction in flow and probably lose the reproduction ofthat year.

1.

2.

3.

1.

2.
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3. Working conditions would be difficult in cold weather,
resulting in more time being required for repairs.
Roads to the job site may become blocked by heavy snow
accumulation.

4. The West Fork itself may freeze. A total freeze would
eliminate aquatic inverlebrates and fish. When the
water is reiurned to the river after repairs, &rY ice
remaining in the river would break up, possibly.forming
ice jams and causing channel scouring and flooding.

Alternative 2. Postpone repai-rs.

Advantages

1. There would be no immediate impact on the natural en-
vironment.

2. Future developments, such as the improvement of method's
or materials, could reduce the time andr/or cost required
for the rePairs.

Disadvantages

I. Postponing the repairs woul.d probably result in an
incr-ease in the amount of damage to the outlet Lunnel.
This could cause longer repair time and, along ti!!t
inflation, higher coits when the repairs are finally
performed.

2. The dam could fail before repairs are done, causing
environmental damages and, possibly, loss of life and
propertY.

3. Control over the flow through the dam could be lost
before repairs are done, eliminating the downstream
benefits -clerived from that control and creating safety
and engineering difficulties when repairs are bequn.

ALTERNATIVE TYPES OF' ACTTON

Since the safety of the dam will decrease as time progresses'
the alternatives of constructing a new dam, breaching the exist-
ing dam, or building an additioial outlet tunnel were not serious-
ly-considered; any 6r these would require a number of years lot-6mp1etion. iealing off the gates permanently and allowing future
inflow to use the sfittway was also not considered feasible.
Drawdown of the resLrvoir to stop the flows over the spillway
would be necessary for any repairs--a difficult task without a

usable outlet tunnel.
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other alternatives discussed below indicate the advantagesand disadvantages of providing downstream flow during the re-pair period.

Alternative 1. Drain the reservoir in late sunrmer and earryffinstalI a pipeline though the outret tunner toprovide a minimum downstream flow (E'igure 7).
Advantages

1. with tfe el<ception of installation and removal time,this pipeline would supply uninterrupted flow to the' west Fork. Flows through the pipe would increase asthe head (pressure) builds up wrrire the reservoir fitls.A range of flows between t5 to 35 cfs courd be expected.This minimum flow would help to assure a rimited Lutcontinued aquatic environment.

2- Further deterioration of the outlet tunnel would be pre-
vented.

3. rt would not be necessary to use the spitlway to main-tain downstream flow, thus eliminating the costs ofeither the pumping system or control ltructure (bothare discussed later in this alternative sectioni. Thisis important since uncontrolled flow over the spillwaywould halt tunnel repairs, blocking access to th! workingarea.

4. Drawing the reservoir d.own before the repairs beginwould allow the repair of the wall between the emergency
and operating gate towers.

Disadvantages

1. use of this pipeline requires that the reservoir bedrained twice, once for pipeline installation and againfor removal.

2. Installation and removal of the pipeline would each takeabout one week- During this time, usuarly for eighthours.each working day, the valve on the uncomplet6dpipeline would be closed shutting off flow in Lhe river.This condition would continue untit the entire pipeline
from the emergency gate to the spilrway face is- c6mplet-

' "d'
3. The pipeline and its necessary supports are large enoughto hinder the workmen performing the repairs. inese ob-structions would increase the time needed to compretethe repairs.
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4. A risk is involved. Failure of this temporary pipeline
during installation, repairs to the damr or removal would
create an extreme safety hazard.

5. The l2-inch pipeline, used during the 1974 repairs,
produced a flow ranging between 15 to 35 cfs. This
would again be the expected range of flows as the same
pipeline would be used. This flow is far less than
DFG I s reeonrmendation.

Alternative 2. Drain the reservoir in late summer and early fal1
@ateroverthespi11waycresttoprovideaminimum
downstream fIow.

Advantages

1. A continuous minimum downstream flow would be provided.
The actual amount would depend upon the pumping equip-
ment selected and the height the water must be pumped.

2. Further deteriorati-on of the outlet tunnel would be
prevented.

3. Drawing the reservoir down before the repairs begin
would allowthe repair of the walL between the emergency
and operating gate towers.

4. Without the pipeline and its accompanying support system
in the outlet tunnel, working areas would be unobstruct-
€d, resulting in shorter repair time.

Disadvantages

1. The costs of acquiring and operating the pumping systems
could be higher than the cost of the tunnel repairs.
This amount is dependent upon the type of system select-
ed and the length of time it will be in service.

2. Because the reservoir would be drained at the start of
' the repairs, :rn initial lift of approximately L20 feet

would be necessary. Over 1,000 feet of pipel-ine would
be required to move water over the spillway crest.

Alternative 3. Drain the reservoir in late summer and early
ffifterrepairingtheintermed'iatewa11,refi11the
reservoir during the spring and summer of L977 to within a few
feet of the principal spillway; pump the natural inflow over one
sid.e of the spillway while repairs to the transition area are
made in the fall and winter of L977.
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Advantages

1. During the refilling of the reservoir, minimal releases
through the outlet tunnel to the river could be allowed.

2. Because of the low head on the pumps, larger volumes of
water can be pumped than could be while the reservoir
is drained. However, actual flow of water provided to
the river would depend upon the pumping equipment and
the height the water must be pumped. These pumps would
provide continued minimal flow to the river.

3. The cost of pumping large amounts of water decreases
when the height the water muStbe pumped is reduced.
Therefore, the cost of pumping water in this alternative
would be less than in alternative 2.

4. Without the pipeline and its accompanying support system
in the outlet tunnel", working areas would be unobstruct-
€d, resu1ting in shorter repair time.

Disadvantages

1. The amount of time needed to fill the reservoir after
it is drained is dependent on the inflow. Since the
river historically has low inflow during the winter, it
is likely that the reservoir would not fill until the
spring. Mountain snow runoff in the spring would become
a problem since it would be necessary to use the entire
spillway to handle that increased flow. This would
result in the postponement of the transition area repairs
until the fa1l of L977, jeopardizing the safety of the
dam for yet another year.

2" The costs of acquiring and operating the pumping systems
could be higher than the cost of tunnel repairs.

3. Pumping capacity would have to adequate to handle all
inflow; otherwise the repair operation would have to be
shut down when the inflowing water crested the spillway.

4. During the daily eight-hour work period while the inter-
mediate wall is being repairedr Do downstream flow would
be provided. During the transition area repairs in the
fall and winter of L977, flow would be dependent on the
pumping system.

Alternative 4. Drain the reservoir in late summer and early faII
ffirepairingtheintermediatewa11,refi11thereser.
voir durinq the spring and summer of 1977. Natural flows would be
allowed to 1:ass over the spillway and away from the tunnel
access point durihg the transition area repairs in the fall and
winter of L977.
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Advantages

During the refilling of the reservoir, minimal releases
through the outlet tunnel to the river could be allowed.
After refilling, all expected inflow to the reservoir
may be passed over one side of the spillway away from
the tunnel access, thus sustaining the aguatic environ-
ment.

Because pumps or pipelines would not be used to maintain
the downstream flow, their cost would be avoided.

Without the pipeline and its accompanying support system
in the outlet tunneL, working areas would be unobstruc-
ted, resulting in shorter repair time.

Disadvantages

The amount of time needed to fill the reservoir after
it is drained is dependent on the inflow. Since the
river historically has low inflow during the winter, it
is like1y that the reservoir would not fill until
the spring. Mountain snow runoff inthe spring would
become a problem since it would be necessary to use the
entire spillway to handle that increased flow. This
would result in the postponement of the transition area
repairs until the falI of L977, jeopardizing the safety
of the dam for yet another year.

Controlling the flows to one side of the spillway would
require a structure to be built along the crest and face
of the spillway. This controlling structure built with
sandbags must be capable of handling all inftow while
allowing discharge to only one-third.of the present
spillway width. A failure of this controlling structure
would shut down repair operations and possibly trap work-
ers in the outlet tunnel. Rescue of trpped workers would
be expensive and dangerous.

The cost of the control structure and its installation
would have to be added to the total cost of repairs.
During the daily eight-hour work period while the in-
termediate wall is being repairedr rro downstream flow
would be provided. During the transition area repairs
in the faII and winter of L977, flow would be dependent
on natural inflows to the reservoir.

Alternative 5. Drain the reservoir; close the gates while repairs
@, and provide no downstream flow.

t.

2.

3.

1.

2.

3.

4.
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Advantages

1. Because there would be no
of workmen being trapped
cipal spillway is called
would be much safer than
vided.

risk of pipeline failure or
in Lhe tunnel when the prin-
into use, working conditions
if downstream flow were pro-

The reservoir, which would fill while the gates are
sealed and repairs are being made, would not have to be
drained a second time, ds it would if a pipeline through
the tunnel were installed to provide downstream fIow.

The time to construct any of the systems which would
provide downstream flow would be saved. The repairs
themselves would also take less time than under alter-
native 1 because there would be no pipeline and no pipe-
Iine support system obstructing the workmenrs efforts.

The cost of provid.ing downstream flow would be saved.
These costs could be as much as, if not more than, those
of the actual repairs themselves.

Disadvantages

Some aquatic life would be lost, but the amount would
depend on the flow conditions in the river below the
dam after the gates are closed. Tributary inflow would
probably keep some fish and other aquatic organisms alive
in the lower stretches of the river. No aquatic life
would survive if the temperatures drop enough to freeze
reduced flow.

Greater losses in the river's $ood chaLn would necessitate
a longer regeneration period.

Alternati'.ze 6. Do nothing.

2.

3.

4.

1.

2.

Advantages

I" The time, cost,

2. There would be

Disadvantages

I. Control of the

and material for repairs would be saved-

no immediate impact on the fisheries.

dam would eventually be lost.

2. The safety of life and property below the dam would
be in jeopardy, a condition which would increase wit'h
time.
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V. ENVIRONMENTAL TMPACT OF' THE PROPOSED ACTION

The final decision as to what action should be undertaken
in response to the damage at Painted Rocks Dan will be based in
part on ilre public's and other agencies'response to the infor-
ination in this draft impact statement. For that reason no specific
course of action is recommended in this draft impact statement;
rather, a series of possible alternatives is given in Section IV.
In the discussion which follows, possibte impacts of those alter-
natives are treated. Because the DNRC is convinced that the re-
pairs are necessary, it is assumed for the sake of this discussion
that:

1. the repairs will be Performed,

2. they will be done in fall and winter (the reasons that
spring and sunmer are undesirable alternative seasons
for repair are discussed in Section IV) ' and

3. the reservoir will be drawn down during repairs, since
that is necessary for repair of the intermediate waIl
and is included in all repair alternatives.

The following impact matrix (fables 3 and 4) provides a sum-
mary of impacts considered in evaluating the effects of the pro-
po"La acti6n. Those portions of the natural and human environ-
irent significantly altered are discussed after the matrix summary-
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TABLE 3.-Sunrary of lntential irrpacts on the rntr:ral environnent

1.

2.

3.

a.
lr

a.
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sr:rface water quality,
quantity, and distribution

b. grourd water
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geology
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air quality
unique, endangered,
fragile, or limited
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historical ard
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x
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TABLE 4.--Sunnarry of prtential inpacts on the cultural envj::onnent
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IMPACT ON NATURAL ENVIRONMENT

Surface Water

Water Qgantily_: Drawdown of the reservoir will reduce the
poo1ffie-feettoade.a'dlton.a'ge1evelof656acre-feet.
During the repair period the reservoir may refill, depending on
which repair alternative is chosen, but downstream flow will prob-
ably be reduced. If alternative I is chosen, complete closures
for up to eight hours per day will take place during the five-to-
seven day periods allocated to install and remove the bypass pipe
and valve. Under alternative 5 no flow will be provided during
repairs.

For any alternative chosen, some additional florv will be
derived from seepage through the dam structure and underlying
geologic formations, ground-water Seepage, and tributary inflows.
Data are not available to assess how much supplemental flow will
be added to the bypass flow in the most critically affected reach
immediately below the dam. Above average precipitation in early
l-976 may have produced higher than normal ground-water return to
the main channel and tributaries.

Water Quality. A temporary increase in turbidity will be an
unavoffiftheproposedrepairs.Asthereservoiris
drawn down (alternative 1 would require two drawdowns), the West
Fork wil-1 reestablish its channel in the silty sediments exposed'
resulting in increased turbidity both in the reservoir and down-
stream fiom the dam. Turbidity increases of more than five Jack-
son Turbidity Units (JTU--a measure of dispersion of light by
suspended particles in the water) are conrmon during reservoir
drawdowns. No turbidity data have been collected during previous
repair periods, but the five JTU allowable turbidity increase
(barely perceptible visually) applicable to the West Fork will
almost certainly be exceeded, based on past observations of cloud-
ing by suspended sediments (Water Quality Standards Jr974) -

In addition, water quality may be adversely affected by a
greater-than-normal temperature range fluctuation. Because repairs
wilf be done over the winter months, the entire reduced flow below
the dam may freeze.

Normal fal1 disruption of summer thennoL ,stna,LLdLco'LLctn in the
reservoir is expected. The reservoir will fill during the repair
operation, and abnormal temperature change effects there are not
antici-pated.

Impacts to Vegetation

No adverse impacts to vegetation are expected.



Impacts to Wildlife

The proposed drawdown is"scheduled to occur during a season
when reptiles and amphibians are inactive and breeding birds areabsent from the area; hence impacts to populations of these speciesdue to alteration of aquatic habi.tat or reduction of food suppiyare expected to be insignificant. The lake is not an imporlanl
s'topping-over area for waterfowr in the fall. The magnitude ofthe effects of short-term drawdown on the habitat or iood supplyof big game, non-game, aquatic, or semiaquatic mammals is ari6 -
not great enough to significantly affect long-term carrying ca-pacity.

Impacts to Fish and Aquatic Invertebrates

Impacts to the area's fishery could result from two aspectsof the proposed alternatives: 1) a reduction of the lever
of Painted Rocks Lake to dead storage stage, and Z) reduced flows
in the West Fork below the Painted Rocks Dam for the duration of
the repair project.

Impacts Resulting from the Drawdown of Painted Rocks Lake.
Negat ,stranding and entrapment, increased turbidity, altered habitatproductivity, and ice formation.

l. Fish displacement. Dispracement r ot population redis-
@ from disturbance or-other environ-
mental change, is a special case of habitat alteration
which causes fish to avoid an otherwise suitabre area.
Fish populations in the reservoir can be expected to dis-play an increased d.isplacement trend as reservoir condi-
tions deteriorate and fish populations concentrate in a
smaller area as a result of lowering water levels. The
greatest displacement would occur in a downstream direc-
tion; fish would leave the reservoir through the outlet
tunnel. Some mortality may occur as a result. Some fish
may displace upstream into the reservoir tributaries,
although the number would probably be insignificant.

2. Fish stranding and entrapment. As the water level of
become trapped. in areas

with depress.ions or side basins. Once trapped, mortatity
rates are expected to increase as a result of increased
predation, lowered oxygen leve1s, starvation, or ice forma-
tion. Whether this would involve a significant number of
sport fish is not known since there is no information on
present fish population levels in the reservoir.

3. Increased turbidity. Drawdown of the reservoir to the
several of the altbrnatives would

probably cause increased turbidity and sedimentation,
32



as ib did in L974" Tributary streams above the dam
would flow through sediment deposits as the reservoir
water level is lowered, resuspending the sediment in the
reservoir. Turbidity levels would increase further as
less water becomes available for dilution of the intro-
duced sediment. Excessive turbidity affects fish direct-
ly by reducing visibility (limiting the ability of the
fish to locate food sources), clogging the 9i11s with
particutate matter, and abrading external tissues by the
action of suspended solids (Phillips L970, Saunders and
smith 1965, chapman L962). lncreased turbidity may di-
rectly affect the fish populations of the reservoir by
encouraging displacement as well as contributing to in-
creased mortality rates.

4" Habi@ Although the reservoir is poten-
st fluctuations in the water leve1

have discouraged the establishment of habitat capable of
maintaining a self-sustaining fishery. Because of this,
the impact of reservoir drawdown on existing habitat
productivity is not expected to be signif.icant.

5" Ice formation. If an extensive ice cover forms over por-
ffiwered reservoir containing fish, a deple-
tion of the oxygen supply could result, contributing to
the fish mortality rate.

Impacts Resultinq from Reduced Flow in the West Fork. AII of
the a uced flow in
the West Fork downstream from the dam. Alternative I would pro-
vide some flow through the outlet tunnel via a pipeline; but down-
stream flow through ihe existing pipeline would be only 15 to.35,
cfs, much less thin the 100 cfs DFG has suggested as the critical
minimum flow necessary to maintain the sport fishery (Table 1,
page 9). Under alternative 5, no flow would be provided from the
ieiervoir, so that the West Fork flow sources would be reduced
to seepage and tributary inflow. Thus, serious impacts to the
aquati- iesources of the West Fork may occur during the propoqgd
repairs. These impacts could result from displacement, stranding
and entrapment, in-reased turbidity, ice formation, or zero dis-
charqe.

1. Fish displacement. Lowering water levels due to the ini-
ffieservoir discharge can be expected to
cause downstream displacement of fish in the West Fork.
It is expected that the fish would continue downstream
movement until the larger tributaries provide areas of
greater flow and/or more stable habitat. Although most
fish may survive the initial displacement, other factors
would contribute to an increase in the mortality rate.
For example, it can be assumed that much of the available
fish habitat downstream is occupied by resident fish popu-
lations. Competition for habitat and food supply in these
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treas would increase with the addition of fish displaced
from upstream areas. A downward adjustment in the com-
bined fish populations can be expected in response to
the arears carrying capacity.

2. Stranding and entraprnent. A certain portion of the fish
to be trapped in side pool

areas or stranded in shallow areas as the flow in the
West Fork is reduced. This potential occurrence is ex-
pected to be greatest along portions of the stream with
gently sloping channels. Here, initial reduction in flow
may dewater large areas rapidly, trapping fish in side
channels or poo1s. Eventual dewatering of these areas,
increased predation, oxygen depletion, starvation, or ice
formation may contribute to high mortal.ity rates. Along
sections of the river with larger pools, tributary flows
and seepage may increase the chances for fish survival.

During the likely fall-winter repair period, season-
aI spawning concentrations of mountain whitefish are
present in the West Fork (Table 2, page L7) and may be
especially vulnerable to stranding or entrapment, which
could prevent successful spawning. Dolly Varden, brook
trout, and brown trout, late season spawners which are
present in much smaller numbers, may be similarly affect-
ed.

Aquatic insects, the major source of food for the
area's fish species, are also susceptible to stranding.
As with fish, the potential for stranding is greatest
along sections with gently sloping shorelines. Here,
the low water velocities at or near the shore reduce the
chance for escape by drifting (Brusven et aI. L974) .
Once the insects are stranded , de'si-celtLon, adverse tem-
peratures, and oxygen depletion associated with prolonged
exposure of shorelines may cause a high mortality rate.

If aquatic insect populations are seriously deplet-
€d, the recovery rate for fish populations following res-
toration of normal flows would probably be adversely af-
fected.

3. Increased turbidity. Turbid waters originating in the
reservoir can be expected to contribute to adverse sur-
vival conditions for aquatic organisms during reduced
flows in the West Fork, influencing mortality rates
among the aquatic insect populations and affecting the
survival rate of fish.

Among the major causes of aguatic insect mortality
associated with sediment are: 1) the sediment's abrasive
action, 2) the clogging of delicate external gill systems
by suspended sediment, 3) egg mortality, and 4) the



smothering of relatively nonmotile forms by the deposition
of sediment. The threat is greatest in rubble substrate,
as that habitat is generally most productive for bottom
organisms desirable as food sources for fish populations.

Most authors conclude that concentrations of suspend-
ed solids must be very high to cause direct mortality of
fish; in most cases, indirect damage to the fish popula-
tion through destruction of the food supply' eggq-or fry,
or through changes in the habitat probably occur 1on9 be-
fore the adult iistr are directly harmed (glser and Marcoux
L97L, Saunder and Smith 1965, Bianchi 1963). Of particular
concern in the West Fork are populations of spawning moun-
tain whitefish present in the river during the proposed
time of action. It can be expected that the combination
of high turbidity levels and reduced flows will adversely
affec[ the spawning success of these populations'

fce formation. The formation of avrcLton Lce- that may coat
ffithe river during periods of reduced flows
could contribute substantially to increased mortality
of aquatic organisms, particularly insects (Brown et al.
1953t. ff conditions ire extremely favorable for the
formation of this type of ice, the entire reduced flow
may freeze. Subsequent downstream movement of ice may
aftect fish popula€ions and result in channel scouring
if ice jams form during reduced flows.

Zero discharqe. One of the alternatives being considered
ffirge from the reservoir, which would se-
verely affect the fishery of the West Fork by increasing
stranding and entrapment mortalities and promoting de-
terioration of the 6xposed habitat. If productive habi-
tat is exposed for long periods of time, des-iccation and
adverse temperatures miy- damage the de,Ln;-tal ba.te, slowing
the recovery rate of aquatic organisms following restora-
tion of normal flows. The extent to which flows origin-
ating from seepage and tributary streams may temper the
severity of these impacts is unknown.

Irugg!_g-unmary_r_ Regardless of the alternatj-ve method chosen
for tfe*p-fopcseE-aEion, the fishery of Paj-nted Rocks Lake and the
West fork witt Ue adversely affected. Within the reservoir, dis-
placement of fish downstream and entrapment in side basins can be
Lxpected to be the most adverse factors involved in the proposed
aclion. Once the reservoir is allowed to refilI, stocking with
sport fish will be necessary to prdvide a sport fishery.

Downstream along the West I'ork, stranding and entrapment re-
sulting from the reduced flows will produce the greatest number
of fish mortalities. Reduced fIows, however, will cause not only
direct mortalities, but also will influence the fisheny recovery

4.
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rate. Factors such as increased turbidity, ice formation, and
substrate exposure may result in serious damage to the basicproductivity of the stream, deraying a rapid iecovery of thefishery. Extreme flow reductions or zero discharge ior the dura-tion of the project would slow the regenerative auitity or thewest Fork, possibly requiring at least a fulr four-season cycleto reestablish its pre-project productivity.
II{PACTS TO THE CULTURAL ENVIRONMENT

Impacts on Land Use

Ownership. No impact is expected upon ownership.

Woodland. No impact is expected upon woodland.

Agri!:ulture. Disruption of hay and gardening irrigation willbe minimal, since the repairs are sched.uled for the winter. Down-
stream tributaries will supplement the reduced flow, providing
adequate water for stock water use.

RecreatioT. _ The quality of fishing will be reduced duringtherEpffia.on1ythoiefishermeiseekingwhitefishonthe
West Fork or trout in the reservoir during the winter months willbe affected. A determination has not yet been made regarding im-pacts on ice fishing because of the reservoir drawdown. some time-diminj-sh5.ng impacts will affect fishing guality for several monthsuntil fish populations are naturally oi irtificially restocked.

Other water-based recreational activities such as boatingald canoeing will be reduced by draining of the reservoir. aiso-ciated activities like camping and picnicking will not be direct-
!v affected by the proposed action, but will generally be ressdesirable in the area because of the row storige and irows. Manyof these activities are at an annual 1ow during the winter monthi,which red.uces the potent5-al impact. Activitiei which are not wa-ter-based, such as- hiking, hunting, and skiing, will be directlyaffected only by the aesthetic impact of reduied flows.

rmpact on Locally Adopted Environmental prans and Goa1s.rhe u rs)for the Lower West Fork Planning Unit in trtovember Lg7S. Severalalternative plans for local management are currently being stud-ied. No disruption to these usFs management plans l-s known.

Other local environmental goals are largely unassessed andwill be addressed at greater length following formal reviewing
processes and public input concerning this Draft EfS.

Impacts on Water Rights and Domestic Water Use

Ground-water levels will probably drop an unknown amount in
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respcnse to the reduced flows in the west Fork. rn addition, the
dam intercepts ground-water flow down the vatley placing even more
importance on streamflow to support ground-water levels. However,
the following factors will reduce the effect of this project on
ground-water levels:

1. the lowest water levels will occur during the winter months
when ground-water vrithdrawals will be minimal;

2. the relatively short-term nature of the action will mini-
mize effects. Ground-water flow rates commonly are mea-
sured at rates of feet/day, feet/week or slower. Water
level declines should not become serious in a time period
of only a few months;

3. leakage from the bedrock aquifer provides an unknown amount
of water to the al1uvia1 aquifer; and

4. small tributaries entering the West Fork between the dam
and the Nez Perce will provide additional water to the
aquifer.

The actual effect of the expected fluctuaLion of ground-water
levels on an individual water right will depend on the elevation,
location, depth, and static water level of each well. Valid water
rights presently on file with DNRC will be honored, but water right
holders involved must contact DNRC if they feel their water right
will be affected.

Surface water rights should not be affected primarily because
construction will be completed by the spring of L977 before most
diversions for irrigation. A11 water purchase contracts presently
on file with DNRC will be honored.

Human Health erq seggFJ

The repair action proposed is necessary to maintain conQinued
safe operation of the dam. If uncorrected, cavitation will breach
the seals of the gatesrdrrd control over flow through the outlet
tunnel will be 1ost. If this happens, cavitation will increase
the risk of dam failure. Peak spring inflow exceeds the capacity
of the outlet tunnel, causing the reservoir to fill to the spill-
way even if the outlet tunnel is completely open. The risk of
failure is greatest during full reservoir conditions reached every
spring, because hydraulic pressure against the dam and cavitation
in the outlet tunnel are highest at that time. A peak-flood fail-
ure would create substantial property damage and pose a significant
risk of fatalities to downstream inhabitants.
Agsthetic Impacts

Negative aesthetic impacts will occur in the reservoir due to
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the increased turbidity and the exposure of mudflats and unvege-
tated beaches during the reservoir drawdown. Low flow and tur-
bidity in the stream below the dam will have a similar neqative
visual impact.

Although some fish kill is anticipated, no problem is expected
from odors resulting from natural decomposition.
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VI. REIATIoNSHIP BETWEEN SHoRT-TERM USE oF THE ENVIRONMENT AND

LONG.TERM PRODUCTTVITY

Painted Rocks Lake, a;t artificial impoundment, has several
constraints which a natural lake does not have. A major constraint,
maintaining the integrity of the dam structure, precludes estab-
Iishment of conditions beneficial to the reservoir's long-term
productivity. Drawdowns similar to the proposed acti-on have oc-
curred at irregular intervals in the past and will be necessary
every five years to meet safety inspection standards. Each of
these short-term actions has prevented and will continue to pre-
vent the reservoir from attaining its optimal productive potential
as a self-sustaining sport fishery. Hence, periodj-c stocking will
probably continue to be necessary to provide a sport fisheryr E€-
gardless of the influence of the proposed action on the productive
potential of the reservoir.

However, also to be considered is the effect of not conduct-
ing the proposed action. Should the repair project not occur and
deterioration of the outlet tunnel continue, failure of the dam
structure might ultimately result. Consequently, the proposed
action may be considered beneficial by maintaining the integrity
of the reservoir.

Similar limiting factors apply to the long-term productivity
potential of the West Fork, since the river is directly dependent
on the discharge from the reservoir for much of j-ts flow. Although
the short-term immediate effect on productivity is expected to be
signi-f icant,ly aclverse, the long-term inf luence should not be sig-
nificant.
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VII. TRREVERSIBLE AND IRRETRTEVABLE COM}ITTMENT OF RESOURCES

Fish and aquatic insect mortalities resulting from the pro-
posed action constitute an irretrievable loss. Hor^rever, when
normal streamflows are restored, stocking and natural regeneration
will result in recovery of these populations.

When a practical alternative for repair is identified, mate-
rials, manpower, and fossil-fuel energy necessary to implement
that action can be considered irreversibly committed. Materials
include concrete, reinforcing steel, and steel plates used to re-
store the outlet tunnel. Amounts and costs of concrete and steel
to be used are small in contrast to current availability of these
resources. Commitment of manpower will depend on the renovation
design, time permitted to complete work, and. practical limitations
in work space. Fossil fuels necessary to maintain transportation
and electrical generation (for welding, pumping, and hoisting)
will be irreversibly and irretrievably committed.
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VIII. INDIVIDUALS FROM STATE AGENCIES CONTRTBUTING
TO PREPARATION OF IIVIPACT STATEMENT

DEPARTIVIENT OF NATURAL RESOURCES AND CONSERVATION

Bondy, Richard, P.8., Chief, Engineering Bureau, Water Resources
Division
8.s., Civil Englineeri'g, L966, University of Washington

Crowner, Ann, Special Staff
A.8., Eng1.ish, 1969, Miami University
A.B. , Zo-oJ.ogy , L972, t'liami University
M.En., Snvii6nmental Sciences, L974, Miami University

Driear, Ralph, Assistant wildlife Ecologist, Energy Planning
Division
B.S.,AquaticWildlifeBiology,IgTo,UniversityofMontana
M.S., Environmental Science, !9.1-4, University of Montana

Ferguson, Ihomas, Draftsman, Engineering Bureau, water Resources
Division

Howard, Donald, cartographer and Graphic Artist, cartography
Bureau, Centralized Services Division
8.S., Education, L967, Western Montana College

T,ambert, David, Technical writer, water Resources Division
A.8., nngiish, Lg7L, Long Beach State University
M.F.A. , freative Writing-, Ig7 4, University of Montana

Massman, Carole, SPecial Staff
B.A., English, L966, University of l'lontana

patton, Thomas, Geologist, water Rights Bureau, water Resources
Division
B.A., Geology, L973, Valparaiso University

porrini, Philip, civil Engineer, Engineering Bureau' water
Resources Division
8.E., cinif Engineeritg, L974, Villanova University

Thompson, Larry, Wildlife Ecologist, Energy Planning Division
B-S.,. zooiogy, Lg7L, Montana State University-
M.S. , zooto-g::y', Lg74, Washington State University
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Wetzel, WaYne, SPecial Staff
8.S., Earth-'scienceS, 197L, Montana State university
M.S., GeograPhY, L973, University of Idaho

DEPARTMENT OF FISH AND GAME

Peters, DonaldrBiologist, Fisheries Division
g.S., Wildlife and Fisheries, L97L, University of Wisconsin
M.S., Fishery Management, L973t University of Idaho

Posewitz, James, Administrator, Envj-ronment and Information
Division
B.S. , Zoo3:ogy and Entomology, L957, Ir{ontana State University
M.S., Fish and wildlife lvlanagement, L97L, Ivlontana State
UniversitY
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IX. AGENCIES, ORGANIZATIONS, AND INDIVIDUALS
RECEIVING THIS STATEMENT

Federal. Agencies

Mr. Van Haderlie Mr. Pete Norbeck
State Conservationist lUontana Bureau of Mines and
U.S. Soil Conservation Service Geology
P.O. Box 970 Butte, MT 59701
Bozeman, MT 59715

Mr. Robert rorheim 
state or Local Agencies

Regional Forester Governor Thomas L. Judge
U.S. Forest Service State Capitol Building
Federal Building Helena, MT 59601
Missoula, MT 59801

Lt. Governor Bill Christiansen
Mr. Edwin Zald.Iicz State Capitol Building
State Director He1ena, MT 59601
U.S. Bureau of Land Management
316 North 26Lh Street lvlr. Wesley R. Woodgerd, Director
Bi1lings, MT 59101 Department of Fish and Game

sam w. tt'titchell Building
Mr. Rodney J. Vissia Helena, MT 59601
Regional Director
U.S. Bureau of Reclamation Dean Robert Wambach
Box 043-550 West Fort Street School of Forestry
Boise, ID 83724 University of Montana

It1issoula, MT 59801
I4r. Robert lvlcPhail
Regional Director Mr. Leo Berry, Jr.
U.S. Bureau of Reclamation Acting Commissioner
316 North 26Lh Street Department of State Lands
Billings, MT 59101 L625 l1th Avenue

Helena, MT 59601
Executive Director ASCS
Box 1247 Mrs. Judith H. CarLson, Director
Bozeman, !1T 59715 Department of Intergovernmental

Relations
Colonel Raymond Eineigl L4Z4 9th Avenue
U.S. Army Corps of Engineers Helena, MT 59601
P.O, Box C:3755
Seattle, WA 98L24
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Dr. Arthur C. Knight, Director
Department of Health arrd

Environmental Sciences
CogswelI Building
Helena, MT 59601

Mr. George B. Lackman
Commissioner
Department of Agriculture
Agriculture Building
Helena, tr4T 59601

I{r . Robert F. Bucher
Acting Chairman
Rural Areas Development Committee
Montana State University
Bozeman, MT 59715

Ravalli County Commissioners
225 Bedford
Hamilton, MT 59840

Montana State Library
930 East Lyndale Avenue
Helena, MT 59601

Private Organizations

Mr. Donald M. Wood
l{ood Forestry Services
L25 Glacier Drive
Lolo, MT 59847

Mr. Sam Sperry
MT League of Conservation Voters
L823 Highland Avenue
Helena, MT 59601

Mr. Paul Brunner
Western Ivlontana Fish and

Game Association
Box 1037
Missoula, MT 59801

Burlington Northern
401 Midland Bank Building
Billings, MT 59101

Montana Water Development Asso.
Box L574
Billings, I{T 59103

lvlr. Henry Nesbit, President
Montana Association of State

Grazi-ng Districts
Malta, MT 59538

Student Environmental Research
Center

Dr. C. C. Gordon
Department of Botany
University of Montana
Ivlissoula, MT 59801

Mr. John De1ano
Montana Railroad Association
Box LI72
Helena, MT 59601

Mr. Robert Lyman, President
Ivlontana Wildlife Association
501 Palmer
Miles City, l.[T s93 01

l,lr. Don Aldrich
Executive Secretary
Montana Wildlife Federation
410 Woodworth
Missoula, MT 59801

The Ivlissoulian
502 N. Higgins Ave.
Missoula, MT 59801

The Northern Rockies Action
Group, Inc.

9 Placer Street
Helena, MT 59601

Mr. Jack fman
Montana State Grange
Victor, MT 59875

Mrs. Jean A. Warren, Chairman
Sierra Club
Box 315
Missoula, MT 59801

Mr. John Vanisko, President
Montana Association of

Conservation Districts
Route 1
Deer Lodge, MT
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Western lr{ontana Sci-entists'
Committee for. Public Information

Room 208A
Natural Sciences Building
University of Montana
Missoula, MT 59801

Mrs. Vj-rginia Brown
Concerned Citizens of the

Bitterroot
SE of Stevensville, MT 59870

Mr. Robert N. Helding
Executive Director
Montana Wood Products Assr:c.
316 Savings Center Building
Missoula, MT 59801

Hurlbut, Kersich and McCullough
937 Grand Avenue
Billings, MT 59102

Mr. Tom Horobik, President
Itlontana Wilderness Association
4000 Fourth Avenue North
Great Falls, MT 59401

Dr. John Moreland
Trout Unlimited
Hamilton, MT 59840

Iqr. George Holton
Audubon Society
420 South Roberts
Helena, MT 59601

Mr" Frank Dunk1e
Executive Director
Resource Education Foundation,

Tnc.
P.O. Box 1148
Helena, MT 59601

Environmental Information Center
Box L2
He1ena, MT 59601

Associated Press
3L7 A1len
Box 178
Hel-ena, MT 59601

United Press International
2021 llth Avenue
Washington Plaza Office Bldg.
Helena, I'[T 59601

Inter Mountain News
230L Colonial Drive
Helena, MT 59601

Ravalli Republic Daily
232 Main
Hamilton, MT 59840

Mr. Jack C. Jones
Harza Engineering Company
150 South Wacker Drive
Chicago, JL 60605

Private fndividuals

Mrs. Don Milner
West of Hamilton
HamiIton, MT 59840

I{r. Peter C. Pauly
Attorney at Law
833 North Last Chance Gulch
P.O. Box :--76
Helena, l{T 59 601

Star Route Residents
along West Fork Bitterroot

River
Darby, IvlT 59829
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X.. APPENDIX A

24 November 1975

INSPECTION RNLATED TO CAVITATION DA}IAGE

OUTLET TUNNEL AT PAI}TTED ROCKS DA}!
REPORT

or
ON

THU

I

I
I

i
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1. General. 0n !.2 November 1975, I inspected the outlet tunnel aB

iri"iffits Oarn in the conpany bf M.""ru. Bob Clark and Alex BaiLey,

empl-oyees of the Montana Dcpartment of NaturaL llesources ' l'hls Lnspec-
tion was confined to tlre pottion of the outlet tunnel bett'reen the cxiE

ai.rd the service gate. Painted Rocl's Dam, located on the I'Iest Fork of
the BlEterroot River near Conner, Montana, is or.rred by the State of
Montana and operated by the Departruent of Natural Resources'

2. Observations,

a. Severe damage was observed throughout the transftfon area 6etween

the gate and tlre tunnel. Portions of the steel liner are missing and

caviiation processes have renoved concrete from the walls and floor up to
10 and J.3 inches deep, respectively. The concrete in the fLoor of the

tunnel near the tr"r,nition has been cornpletely removed to the foundatj'on
rock, ancl the cavitation processes are nol{ attacking the rock' Open

cavities between the concrete of the tunnel f]-oor and the fourdauion rock

lrere noted. llr. Baj.ley stated he previously had inserted a steel tape

into one of these cavilies for a distance of approxirnaEely 13 feet'

b. Surface cavitation damage exlsts throughout the tunnel' dovmstream

from the major damage area. This damage is especially noted on both
wal1s ln a hori zontlL band approximately a foot rride located about 5 feet
up from the floor, and on the entire right bank rsalL at tlre |o::izontal
bend in the tunnei. The surface damage to tl e floor rnay be more the re-
sult of erosion than cavltation, althJugh boih the rval1s and floor have

an tte)q>osed aggregate Likett surface'

c. the 6-Lnch diameter vent plpe and the area above the r'rater surface
in the tunneL are the only passtgl"- available to supPly the aeration Ceu:rnd'

These passages are severely restricted--the vent pioe by lts extrernely srn'all

size and the cronn of the tunnel by the hydraul-i-c action resulting fron t'he

baffle at the tunnel exis. ltre baffle forces a pseudo hydraulic juntu in tire

tunnel which results in surging and sPray filling the tunneL for a1l exceot

extremely lor.r flor.rs. The fiJ.li'g of ghe tunnel effectlvely b1ocks tle f1ow

of alr. 
I

d. ltr' Balley statecl that lately thelt have been having orobJ'ems sealing

"r,a 
in"ooii"g-.tr. servlce gate. llc ihought this might be attributed to the

new rollers that havc been installed on the Sate'

Iri
i
:

\

46

-(r"-"-( /



\

3. Dls ctissl"ons

8. the transitlon area was previously repaLred and rcstored to the
ttas Je"igned" shape. The repaired outl-et was onLy operafe'd through 1

year before the ptu"orrt damage rvas found. Ttris woul'd indicate that the

design of the fltrs surfaces is incorrect due to fhe abrupt changes ln
the continulty of these surfaces, ancl that the fLow is denled aeracion

due to lnadequate air vents. I{ltlr this deslgn, danage wLII occur any

tLrne sLgnlficant discharges are made through the tunnel.

b. The recent change in operatLon of the outlet frorn a low flow
outlet to a flood control outL;t has resulted in discharges on the
order of ten times those previor.r-sly occurring, eiplainlng th9 recur-
rl.ng damage to the structure which, prior to the oPeratiofl changet

app.eared to be Problem free.

c. llhe dar,rage has progressed to a state that repair is imperatlve
.and it is not practical to accomPJ-ish repaLrs that would return the

outlet to the original- design. In recent years, the Bureau of Reclamation

has been succe.ssful- in reducing the carritation potential of tunnel flor'r

to insignificanr propcrrtions b! the additLon of air inJector devlces r'rhich

provide aeration to ltr. entire perimeter of the fLow. I belf-eve that the

abrupt offset fl-ow aeration design; similar fo lhat shor'rn ln figure 10 of
reference 1, rvould reduce the cavifation potential signf"ficantly arrd per-
mit essentially cavitation-free operation at all Sate openlngs ' Such a

desigu coucepr would require a much larger air rrent pipe. Prelindnary
air demand calculations shov at leasL a 3o-lnclldiarneter vent is required'
and that beLrseen 300 and 400 c.f.s. of air is required to satisfy the rnax-

lmum aeratiol demand. These conputations are based on daLa found in refer-
ence 2. lhis concept would requJ-re the removal of the' baffle at the tunnel
exlt. Such a design should be verified by model studies although refer-
ence 1 does provide some design crLteria'

d. An alternative to the abrupt offset concept rvould be t'o construct

a snooth transition, allot'ring the flow to conform to the florv surfaces'
sJ.milar to tralsitions discgsscd in rcference 2' 'fhj's concePt would also

require enJ-argi.ng the air vent and removal of the baffle'

' '". Ihe damage to the f lorv surfaces of the tunnel Ls probably a

secondary effectl trig,gered by the exrreme disconrinuities of the flow
boundarj.es 'ow 

existing in the clamaged area. Epo>ry gxouL patdring and

grinding of t5e danag,ed surfaces is requirecl in order to reduce the seLf-
perpetuating caviLation potcntial that now exists on the extxemely rough

surface.

and unseal.Lng the servlce gate may be

tlrat have been installed on the gater
novement of the gate franre and guides

f . ltre problem of sealing
attrlbuted to the ners rollers
Lt could also be attributed to
resulting frorn tlre large volunte
rernoved immediarely dot":ls tream

of the suPporting structure t'lrat has

from the gate.
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g. 'Procedures for. accurafely rneasurlng movement ln the gate frame

should be established.and measurements taken periodlcally during changes

Ln pool e].evation. Any unusual amount of movemcnC or the lnablLity to

"."i 
ot unseal the gate should be countered qdth Lmmediate emergency

action as a blowout of the gate area could be lmmlnent.

4. Recommendatlons

. 8. the darnage ro the outlet works
aoon as possible, preferably prior to
of the pooJ. ltllL subject the outlet co

should incJ-ude:

. (1) Increasing the air vent to at
of this pipe to the outdoors.

(2) Reconstruction of the transitlon uslng eLther an abrupt offset
flow aeration concept (reference 1) or a design that wil"L allot*' the fLow

to conform to the surfaces (reference 2). In order to confirm t'he

aelect,ed deslgn, a modeJ- study ls recoumended'

(3) Patch the cavitation damage or reline the tunnel wlth epo)'y

,"t.ti"r dorqnstream of the transition ln order to obtain a smooth boundarl"

b. Ttre follor.ring lrnnediate actLon should be taken Ln the i[terl-m
before tlre repairs can be accomplished: 

arLow maxi-(1) Removal of the baffle located at the tunnel exit to
mum vcnt,ing along lhe crorm of the tun1el'

(2) Allov only minimum reLeases through the outl-et; suggest that no

more than 50 c.f .s. be reLeased and less if possibl"e.

(3) Make periodic preclsion measurements of the. gate frame area ln
ofder to determine if movement of tfte frame is occurring.

(4) Make periodic inspections and measurements of the cavltat,Lon

. darnaje in the lransition area. Suggest that these inspectl-ons be made

weekl"y

tunnel should be rePaired as
the 1976 spring runoff as filllng
signlficanc slresses. RePairs

least 3O-inch diameter and ventlng!

.t
I
I
.;

I
I
!

t
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XI. APPENDIX B

WEST FORK BITTERROOT R]VER STREAMFLOW RECORDS

I{est Fork Bitterroot River' near Conner, Montana

Location: NWk Section 26, Township 1 South, Range 22 West'
Ravalli County, 0.6 miles downstream from Painted Rocks Lake'
16 niles southwest of Conner.

Average Flow: 292 cfsxi 34 year record (April 1941 to current year)

INSTAI{TANEOUS MAXIMI]M MINIMIIM DAILY

YEAR** DISCIIARGE (cfs FL0il (cfs

40
3

79
1.1

l_08
92

1_04

95
57
L6
2L
86
23
60
58
24
65
25
L6
65
50

.6

.7
43
L.2

23
51
30
88
20

1_.5
6.0
9.8
L.7

448 gallons per minute.

through SePternber 30.

L97 5
L974
L973
L972
L97L
L970
L969
L968
L967
L966
L965
L964
L963
L962
L96L
1960
L959
1958
1957
L956
1955
L954
1953
L952
1951
1950
L949
L948
L947
L946
L945
L944
L943
L942
L94I

* Cubic Feet Per

** A11 years are

Second (cfs) -
ttwater Years , 

tt

2470
3380
L620
3230
2780
2550
1990
1650
2490

652
2200
3l20
1600
1300
1-820
2280
2330
2440
2860
3260
2090
1850
2390
L670
2020
1860
2280
3880
4060
1110
1300

832
2290
2490

820

a flow rate of

from October I
49



XII. APPENDIX C

WATER USE ON THE WEST FORK BTTTERROOT RIVER

TABLE C-l.--Filed ground-water appropriations along the West I'ork Bitterroot River
between P.ainted .Rocks Dam and its conf luence with the Nez Perce Fork.

(tl
o

Number Location Owner

Walker
Kosteczko
Lentz
Lentz
Johnson
USFS

Ritchey
Ritchey
Chappin
Rasmussen

Roff

Tota1 Depth

47

42

44

30

43

L82

I
I

40

L20

27

Static Water
Level*

7.
L2.
25.
9.5

20.
10.
6.
0.
4.

85.
4.

I
2

3

4

5

6

7

8

9

IO

1I

lN21W30cac

IN21W31bbc

1N2lw31bc1

1N21W3lbc2

IS22WIcc
1S22W11caa

1S22W23cdbI

IS22W23cdb2

lN22W25d

IN21W30cb

IN21W30cc

Use

Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic

Yie1d.
in gpm**

24.
20.
I0.
r0.
18.
4.
1.
I.

.5
25.

Source: Records Section, Water Rights Bureau, Water Resources Division, DNRC.

*Distance to water below ground leve1 as recorded on appropriation form or well ion.
**Gallons per minute.
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FigureC-1. l{ell-nurnbering system. The system lndicates the l-ocatl-ons
of wells and springs r.rithin the official rectangular subdivision
of the public lands of the United States. In Montana, all lands
are rcfe::enced to the l'lont.ana Principal I'leridian and base line.
The first two seflments of a numbcr designate the township and
r:ange (2BN 1E). The third scgment gives tlre sectiolt ttumber,
followed by tlo or three letters (28N tli 34bcc). Quarter sections
are lettered a, b, c, and d, in counterclockwise order, from the
northeast qu;rrcer of each secLion. Within each quart.er section,
the 40-acre tracts are labeled in t.he same manner' and the 40-
acre tracts nay be divided into lO-acre tracts ln the sane h/ay.
Thus, rvell 28N lE 34bcc1 is in the St{ra of the SI{% of the NW% of
Section 34, Township 28 North, Range 1 East' Montana Principal
lbridian and base 1ine, and is the first rsell visited in that
tract.
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XIII. GLOSSARY

Mhntini.tq: capacity of a water sample to neutralize acid.

Ancl'wn Lce: ice which forms on the bottoms of rapidly flowing
streams. The thickness of the ice is determined by water
depth, temperature, and velocity. Anchor ice wil] rglB when
there is a sharp drop in air temperature below 32"F (0-C).

Deod ,stonage:
leve1 of
gravity.

De,tLcea.tion:
uncover

the volume of a reservoir which is below the lowest
the outlet tunnel and thus cannot be emptied by

to dry out, such as when reduced flows in a river
areas of shoreline for prolonged periods.

0e.Lv,Lta"L ba|e: finely divided material resulting from the de-
composition of plants and animals. Detritus is an important
food source for most aquatic insects and some fish species.

Oi,saoLvzd oxugun: an indicator of the biochemical condition of
the water at that time and place. The ability of oxygen to
dissolve in water is primarily a function of temperature and
pressure and is expressed in terms of actual concentration
or as a percentage of saturation.

Food chnin: a group of organisms dependent in a progressional
order upon one another as a vital food Source, the highest
organism ultimately linked to the lowest organism. Example:
f ish--aquatic insects--detritus .

Habi-tat: an area that provides conditions and materials essential
for the continued well-being and perpetuation of an organism.

Handnu,s: a measure of the amount of dissolved chemicals, chiefly
calcium and magnesium, in a water sample. Low concentrations
of calcium and magnesium indicate "soft" water, while water
with high amounts is "hard'.

Igneau.t: any rock which was once molten.

Me,tanonytfuLc: any rock which has been altered from its original-
state by pressure, heat, and water, resulting in a more compact
and more highly crystalline condition-

5t



spal,(ing: fragmenting of concrete, usually in the shape of a
' fiake, which is ietached from a larger mass by the action

of weather, by pressure, or by expansion within the larger
mass.

SfieaL|ic co nductance :
an electrical
of chemicals

a measure of the water's ability to conduct
current and a function of the amount and type

in solution.

fl,Le^W"I.lUttaLL{Lcation:theformationwithinalakeofdistinctwa-
ter layers with different temperatures. This stratification
occurs during the summer and less frequently, during the
winter. It is broken up in the falt and spring when turn-
over or mixing of the laYers occurs

Totnt- d,\tolved aoli.drs: the sum of all chemicals and other materi-
als in a water samPle

TnanSi.ti-On AtLe.at passing from one size dimension to another. In
the case of Ltre outlet tunnel, a transition area is neces-
sary from the rectangular gate to the circular tunnel-
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Mmfr
, ByIDUGHA*IpTON
Mlssouttan Staff Wdter

Not veryone wiU 4 ugg1ga. i.ir.qf* of. what hap
*ry !o the ,,white 

elephant,, p.int.fr-ni.f.r'i# on tneWest Bittenoot River.

.. Proposed repairs on the dam would lequire drainage oft,'e dam's resenbir, meanng water would not be available
to. ensure an even flow along it . w.rt rJr[ or-tr,! fitt oootlater in the yeat.

.If_repairs are neglected, said Wayne A. Wetrel, environ.mental coordinator oi uie Dipartr.frt or lrLi*iiiiiour..,
a1{. Conservation (Dr\R), o.in gJId t[i, ji'ti*ilio.n r.of the dam would contindambreah. . rue, increasing the posslbiUty of a

. .^l-h. dam has had a hislory of houble since it was builtin lgBS as a Works prolnessr{dmiiln tiJ" iii,i.itllurcuyto put peopte to work,n as Soyit-O$-eim:'.ilit',irJUiofogirt
for the Montana Deparhrcht of Firrir"aEr-,iili,lit it.

rtre problem lies in the ouflet tunnel at the dam,s base.

3: r4{ry1at rtre ro-p or trri rian is u'sea ffi; il;ir"" o.cess waFr to ryn off, while_the ouuet tunnil-is [e sote.
:$a1t1.gf conholling water flow from'ifrl-reservoiito neWest Bittenoot. -

_ . Wulo in the ouilet tug19t is.colnoiled by an operatinggate ald emergency gate. rne water nows-pasi ri. i5.'"neu-
tar gate. area into a round pipe that takes ni *.te, to if,, ,tu_
f-':11 -Brygp.r.desi.gnoifu enansitl=on-aibiiiirilii[ru.-
nn^qq t9 gt qgr pipe has.cary$ th9 wlter to eal iiay _"decavitate" - the floor plate of the circutar oioe.-- 

-'
lne same problemreqriired repair of the dim in l9?{.rne oam was desifisd !ac| in .t{e time w}en enS.neers had no concept of-rt.o"it Eon,;iv"&.i jt, oong

I

that anti-cipated rep+: will cnrnect the flaw. ,,supposedly
this will fir lt once dnd for all."

^.- _R9p{T might not require drainage of the reservoir ifthe rest of the dam were heilthy, as &e"gtes courd cilse d;water in the reservoir Aom Ui aanaiEO-ar"a or the intettunnel. But the wal between u,.-t". Eiti,Jiiluacung ana
$9,q5t be.repaired, according to a"o-Nn-iirt envtron-
mental impact statement.

,_-,_"fr.t_".". Sginq 1o be some dbad fish,, because of thedrainage,.lVebel said, adding pat ma_nV fis! Gll survive byyl3$t C upstream or_dormsteam wfien they ;realtze 
thewater.is.going down." He does not .*pe.tlo"in" .n .-ts togameln thearea.

. .Dgsplte &e money q"t wi} be- spent repairing the wa-ierIgnFol parts of thl- dam, rht dfi,;fu;ffi use is to
lorintrin the reservoir lol recreation. not-to pilita" i,nig.:flon water -.lts orlginally intenaeO usl. 

-- - --'' -'
"It's been a whiteelephant all along as for the purpose

toy.rygt it was buiu," oph;im *fi.;d;i1dd,;iitt*pt" to
I!9t Ty:q tbr reservoir wrtir'dil;iffi, i,"ry three
grouqs, including Fish and Gamq and a sportsment associa-don, buy reservoir water, primarily to t&p-. 

-rii.oy 
,t .rrnof waterin the West Binerroot.

.qp$r said the dam has ,,litfle or no floodrontrol val-
ue - ilfills up in a liffIe over 48 hours-

"we woutd actualty be very happy lf 0rey would just fillrit and leave it fuu. bdt.ye gd ab:n'g *rir,-bifif u,rt n vshouldbeabletodrainit,'t " ----:-'..'
. Wetzel said be would-be even happier if Fish and Game. 

took over control of th9 da4. ,,matt'ne prdffi,ilil;
wants it," he said. ,,But 

we ta". to Oo the'b;riwe can wittit."
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