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I. PURPOSE. 

RECONNAISSANCE REPORT 
PALOUSE RIVER BASIN 

IDAHO AND WASHINGTON 

This report presents results of a reconnaissance investigation of the 
feasibility of solving flooding and other water resource problems in the 
upper Palouse River Basin of Idaho and Washington. Flooding is a recur
ring problem in Moscow, Idaho; Pullman, Washington; Potlatch, Idaho; and 
Palouse, Washington. Moscow, Pullman, the University of Idaho, and 
Washington State University are very concerned about the water supply for 
the four entities. There are also community concerns regarding streamflow 
volumes and water quality, and recreational opportunities for water-based 
recreation. 

II. STUDY AUTHORITY. 

This study was authorized under resolutions by the Senate Committee 
on Public Works adopted 15 April 1949 and the House Committee on Public 
Works adopted 6 July 1949. 

III. SCOPE OF STUDY. 

A. General. 

This reconnaissance investigation provides a preliminary evalu
ation of physical, economic, and environmental factors associated with 
various alternatives to reduce the impact of flooding in the basin, to 
enhance the municipal and industrial (M&I) water supply, to improve water 
quality, and to assess potential hydropower and recreation opportunities. 
The depth of detail used for this study is only that detail which was 
necessary to establish if further study is warranted on any of the alter
natives under consideration. Use has been made of available topographic 
maps, photos, existing data, and information from prior reports and 
studies. 

B. Flood Damage Reduction. 

Because of time and funding limitations, this reconnaissance 
study used prior studies to the maximum extent possible in the evaluation 
of potential flood damages. The basin study conducted in the late 1960's 
provided information on potential flood damage on the North Fork Palouse 
River, and rural areas of the South Fork and Paradise Creek. This was 
supplemented by subsequent post flood surveys and recent aerial 
photography. The floodplain of the South Fork Palouse River through 
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Pullman has been studied several times for a local protection project, 
most recently in 1984. This information, updated by a field inventory of 
damageable property in downtown Pullman in the summer of 1988, was used to 
evaluate potential damage in Pullman. On the floodplain of Paradise Creek 
through Moscow and a portion of the South Fork Palouse River south of 
Moscow, development has taken place since the basin study of the late 
.1960's. Structures in these areas were counted in Fehruary 1989. Damages 
were calculated for typical structures and these damages were then applied 
to similar structures to compute damage throughout the floodplain for 
various floods. 

IV. STUDY HISTORY. 

The first Corps of Engineers study in the Palouse River Basin was a 
Preliminary Examination Report completed on 31 October 1938. An Interim 
Report was published on 10 August 1940 and a Survey Report on 15 January 
1942. In 1950, a Detailed Project Report (DPR) on the Pullman channel was 
completed on 20 October 1950. A letter Report updating this DPR was 
completed on 15 August 1963. A Design Memorandum on the channel was com
pleted in FY 64. This study was reviewed again in 1984. A draft report 
was prepared, but not published due to lack of city support. 

The Corps of Engineers studied the upper basin from 1966 to 1971. 
Phase I studies for the upper basin were completed and a Checkpoint I 
review conference was held in rY 68. A multipurpose reservoir project on 
the North Fork Palouse was considered to provide storage for municipal 
water supply, recreation, water quality control, flood control, and ~irri
gation. Channel enlargement and diversion of Paradise Creek near Moscow, 
for flood control, was also considered. Floodplain information reports 
were completed for Paradise Creek from east of Moscow to Pullman and for 
the South Fork of the Palouse from Moscow through Pullman. Phase II 
studies for the upper basin were essentially complete when work was sus
pended in 1970 because restrictive legislation by Idaho precluded project 
feasibility on the North Fork Palouse River. Study of a multipurpose 
pumped storage project in the Union Flat-Almoto Creek area was initiated 
under the authority of the Columbia River and tributaries in FY 76. Due 
to local opposition, this study was terminated in March 1976. Pullman 
and Washington State University are interested in working out a channel 
improvement project through Pullman that will be aesthetically acceptable 
as well as provide flood protection. A study made in 1972 under Small 
Projects authority indicated that flood protection on Paradise Creek in 
Moscow was not economically feasible. However, a subsequent study by a 

\"" University of ~~~h..o .9.!'.~~~~te _student, -~.9bJln.Y_J)--!- __ g_p~flRS.Q_O~,._-~j_n_J.y1,y__~19.8Q 
entitled "An Application of the University of Kentucky Flood Control Plan
ning Program-~rrrlo ··rne-· Flo-odTng-ProSJ em4

~·o{-Moscow, Idaho;"_-i nd i·cates-·fh-at 
flooa'f€duclfon measures ori··-:Parad .. 1 se-Cre.ek 'may be feasl6l e:---~-----·~ --- ---·-----~--~----

--~---·-··-~--~------~--~-~-- ---
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The University of Idaho, Washington State University, U.S. Geological 
Survey (USGS), Soil Conservation Service, and the Pullman-Moscow Water 
Resources Committee have also conducted various studies relating to water 
supply for the Pullman-Moscow ground water basin. (See appendix J for a 
list of existing reports.) 

V. STUDY PARTICIPANTS AND COORDINATION. 

Study participants included city of Pullman, Pullman-Moscow Water 
Resources Committee (representing Pullman, Moscow, Washington State 
University, University of Idaho, Whitman County, and latah County), Soil 
Conservation Service, Pullman Civic Trust, and the Pullman Palouse River 
Task Force. 

The U.S. Fish and Wildlife Service (USFWS) provided a Planning Aid 
Letter and the University of Idaho made a Cultural Resources Survey. The 
Idaho Department of Water Resources was responsible for initiating the 
study and coordination has been maintained with their local 
representative. 

VI. RESOURCES AND ECONOMY OF THE STUDY AREA. 

The Palouse River Basin is located in eastern Washington and northern 
Idaho. The drainage basin covers over 2 million acres and includes parts 
of five counties in Washington and two in Idaho. Slightly over half the 
basin is in Whitman County, Washington. The headwaters of the river are 
in Idaho. The river flows some 124 miles to the Snake River after 
tumbling over the 185-foot Palouse Falls. The major tributaries are the 
North Fork, South Fork, Rebel Flat Creek, Rock Creek, Pine Creek, Union 
Flat Creek, and Cow Creek. The North Fork drains 15 percent of the basin 
and yields 41 percent of the runoff. Cow Creek drains 20 percent of the 
basin but contributes only 7 percent of the runoff. 

Land use is as follows: Cropland--58 percent--1,231,000 acres; 
Rangeland--28 percent--597,000 acres; Forested Grassland--3 percent--
62,000 acres; Mountain Forest--8 percent--163,000 acres; Other Lands--
3 percent--61,000 acres. 

Although the climate is variable from day to day and day to night, 
the region experiences rather consistent annual weather patterns. Hot, 
dry, and sunny days with cool nights are common with a maximum recorded 
temperature of 110 degrees F. Winters are cold with frequent periods of 
cloudy or foggy weather. During the winter, maximum temperatures may 
range from 30 to 40 degrees F. and minimums from 15 to 30. The lowest 
recorded temperature was -37 degrees F. Annual precipitation varies from 
11 inches on the western border to 22 inches on the eastern border to 36 
inches in the mountains in Idaho. Frost-free days range from 150 days in 
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the cropland areas to 100 days or less in the Palouse Range. The prevail
ing winds are from the southwest, but winter storms may also come from the 
northeast. 

The landscape has been formed by uplifting, vulcanism, erosion, and 
flooding. The mountains and basement rock are crystalline, including 
quartzite, schist, and granite. After the uplifting, more than 100 lava 
flows occurred with 1,000 to 10,000 years elapsing between flows during 
which sedimentary interbeds formed. These basalts and crystalline rocks 
were then covered with wind deposits of loessial materials which formed 
the rich soils of the Palouse cropland areas. 

Most of the streams in the basin are intermittent, except for those 
originating in the eastern mountains. The western basin is channeled 
scabland and has numerous ponds and lakes, some of which contain water 
throughout the year. The ground water is correlated with the geology. 
The principal recharge areas are in the eastern mountains where the 
rainfall is the greatest and water can infiltrate the interfaces between 
the crystalline and basalt formations. The soils of the Palouse formation 
are relatively impermeable and recharge little water into deep aquifers. 
The scablands in the western area receive little rainfall. The principal 
aquifers of the basin are the basalt flows and the sedimentary interbeds. 

The Palouse has been inhabited by people for at least 12,000 years. 
The first known non-Indians to visit the area were members of the lewis 
and Clark Expedition in 1805. In 1811 fur traders entered the basin from 
Canada. Missionaries came in the 1830's and 1840's and gold prospectors 
in the 1860's. In 1853 Washington became a territory and in 1863 the 
first settlement began on Union Flat Creek. Virtually all the arable land 
was settled from 1870 to 1885. Agriculture is still the major industry of 
the basin, although logging and forest products are a major industry in 
the eastern mountains. The two land grant universities, Washington State 
University and the University of Idaho, are also major economic influences 
in the basin. About 70,000 people live in the Palouse River Basin with 
about 50 percent of them residing in Moscow, Pullman, and Colfax. 

VII. PROBLEMS, NEEDS, AND OPPORTUNITIES. 

A. Flooding. 

Flooding is a recurring problem in the communities of Moscow, 
Pullman, Potlatch, and Palouse. Flooding usually occurs when rain falls 
on snow when the ground is frozen. 
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(1) Areas Studied for Flood Damage Reduction. 

Three portions of the Palouse River Basin were evaluated 
for flood damage reduction: (a) the North Fork Palouse River from the 
upstream limits of the Colfax Channel Project to the Laird damsite; (b) 
the South Fork Palouse River from the downstream city limits of Pullman to 
the Robinson Lake damsite; and (c) Paradise Creek from its mouth to the 
Paradise Creek damsite. These are the areas where damage potential is 
significant and could be reduced by the reservoir projects under consider
ation. 

(2) Extent and Character of Flood Damage. 

The North Fork Palouse River from Colfax to the Laird dam
site is approximately 60 river miles in length. It was broken down into 
reaches for damage analysis purposes, but is summarized in total here. 
The floodplain is relatively narrow, occasionally widening where creeks 
join the river. It is predominantly rural-agricultural in character, with 
the exception of small portions of the towns of Palouse, Potlatch, and 
Princeton. Total acreage in the floodplain is about 1,700 acres. Value 
of property subject to flooding is estimated at $10 million. Total damage 
estimated for the largest flood evaluated (ranging from 200- to 1,000-year 
flood, depending on the reach) was $6 million. Average annual damage, 
considering the probable frequency of flooding, is $75,000. 

The South Fork Palouse River floodplain has two distinct 
characteristics: 16 river miles of rural-agricultural property and two 
areas of concentrated development; and the city of Pullman and a small 
area where U.S. Highway 95 crosses the South Fork, south of Moscow. 

The rural-agricultural area floodplain contains approxi
mately 690 acres (250-year flood), with estimated total value of damage
able property of over $1 million, and damage by the largest flood 
evaluated, of approximately $182,000. Average annual damage was cal
culated at $13,000. 

As noted, several studies have been made of the South Fork 
Palouse River, through Pullman for a local protection project. Potential 
damage is principally to commercial development typical of the business 
district of a small city. The upstream portion of this floodplain 
includes residences, mobile home courts, and a city park and swimming 
pool. There are approximately 186 acres in the Pullman floodplain. Total 
value of damageable property is approximately $33 million. Damage for the 
largest flood evaluated (in excess of 1,000-year flood) is $9.8 million, 
and average annual damage is $113,000. Damage in the most recent flood, 
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that caused appreciable damage (January 1972), was $950,000 at 1988 price 
level. The city adopted floodplain regulations in the early 1970's and 
potential damage has decreased somewhat, compared to previous studies. 

There are approximately 23 floodplain acres in an area of 
commercial and industrial development along U.S. Highway 95 south of 
Moscow, where it crosses the South Fork. Damage from a large flood 
(1,000-year flood) was estimated at $1,200,000 and average annual damages 
at $5,600. The flood of January 1972 put water around the buildings in 
this area, but caused negligible damage. 

The floodplain of Paradise Creek is similar to that of the 
South Fork, in that it consists of a stretch of sparse development and two· 
areas of fairly concentrated development. The sparse development is 
between the cities of Moscow and Pullman. There is a small area of con
centrated development at the mouth of Paradise Creek on the edge of 
Pullman. The other area of concentrated development is the floodplain of 
Paradise Creek through Moscow. 

From the mouth to the downstream city limits of Moscow, 
there are approximately 175 acres in the floodplain with the value of 
damageable property valued at $2.6 million. Damage for a large flood 
(500- to 1,000-year flood) would be about $835,000 and average annual 
damage is approximately $24,000. There is no historical flood damage 
information on this area. 

Paradise Creek winds 4.5 miles through Moscow from the 
Paradise Creek damsite to the downstream city limits. The floodplain con
sists of residential development in the upstream reach, transitioning to 
commercial and industrial property as it skirts the downtown area and a 
portion of the University of Idaho campus before the creek exits the city. 
There are approximately 315 acres in the Paradise Creek floodplain in 
Moscow. Value of damageable property was estimated at almost $40 million. 
Damage from a large flood would be on the order of $8 million. Average 
annual damage was calculated at $187,000. The January 1972 flood caused 
about $500,000 damage at 1988 prices. 

B. Municipal Water Supply. 

Municipal water supply is a problem for Moscow, Pullman, and the 
two universities. A recent study by USGS indicates that the ground water 
level will continue to decline if pumping rates are increased. If pumping 
rates are stabilized at current withdrawal rates, there can be no further 
development in the two communities unless additional supplies can be 
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developed from surface water sources or through conservation or reclama
tion of the present supply. At present the communities are using approxi
mately 10,000 acre-feet per year. Projected requirements over the next 30 
years are approximately 25,000 acre-feet per year. 

C. Recreation Needs. 

Water-based recreation is very limited in most of the basin and 
people from the larger population centers must travel considerable dis
tances to find suitable recreation areas. The streams through Moscow and 
Pullman have little or no flow during the summer and water quality is very 
poor. 

D. Water Qualitv. 

Augmentation of streamflow in the North and South Forks of the 
Palouse and Paradise Creeks would enhance the water quality in those 
streams, particularly during the summer months. 

E. Opportunities. 

The opportunity exists to combine these needs in multipurpose 
development projects. Reservoirs to control flooding downstream could 
also be used to provide recreation facilities and streamflow enhancement 
and, in some cases, an alternative water supply for Moscow and Pullman. 
The Harvard and laird sites on the North Fork could provide for all of 
these needs. Sites on the South Fork could provide flood control, stream
flow enhancement, and possibly recreation. Channel improvements for flood 
control through Moscow and Pullman could also provide enhanced recreation 
and aesthetic development of the corridors if perennial streamflow could 
be provided. The Snake and Clearwater Rivers are possible sources of 
additional water supply. 

VIII. ALTERNATIVE SOLUTIONS. 

A. Flood Control. Alternatives which would provide flood protec
tion are: 

{I) Harvard or laird Dams, which would control flooding in 
Potlatch and Palouse. 

(2) Pullman channel improvement, which would decrease flood 
damages through the city of Pullman. 

(3) Paradise Creek Dam, which would provide increased flood 
protection for both Moscow, Idaho, and Pullman, Washington. 
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(4) Robinson Lake Dam, which would provide some flood protec
tion for both Moscow and Pullman. 

B. M&I Water Supply. 

(1) Harvard and Laird Dams could provide the m1n1mum 25,000 
acre-feet of storage for M&l water supply for Moscow, Pullman, University 
of Idaho, Washington State University, and Potlatch and Palouse, if 
required. Pipelines, 23.8 miles in length, with two pumping stations and 
a treatment facility near Palouse would be required. 

(2) Dworshak Reservoir has storage that could be made 
available for M&I water. A 55-mile long pipeline would be required with 
two pumping stations and a water treatment plant. 

(3) Another source of water is the Snake River near Wawawai, 
3 miles upstream of Lower Granite Dam. This would require a pumping plant 
at the river, a treatment plant located 2 miles up Wawawai Canyon with 
another pumping station, and pipelines totaling 21.6 miles. 

(4) There may be other potential sources of ground water in 
the South Palouse or Union Flat Creek drainages. However, it is beyond 
the scope of this study to explore the ground water potential of the basin. 

C. Recreation and Streamflow Enhancement. 

(1) The Harvard, laird, and Robinson lake Reservoirs all have 
potential for recreation storage and streamflow enhancement. The Paradise 
Creek Reservoir could provide some streamflow enhancement. 

(2) Streamflow enhancement from the Paradise Creek or Robinson 
lake sites would provide recreational opportunities for the cities of 
Moscow and Pullman, if channel improvements are made through the cities. 

0. Multipurpose Projects. 

Storage projects at the Harvard, laird, Paradise .Creek, and 
Robinson Lake sites have the potential for multipurpose developments. 
Projects at Harvard and laird could include flood control, M&I storage, 
hydropower, recreation, irrigation, and streamflow enhancement. The 
Paradise Creek and Robinson lake Reservoirs could combine flood control, 
recreation, and streamflow enhancement. All three dam and reservoir 
projects could also provide water-based recreation benefits and stream
flow enhancement. These benefits have not been identified however, 
because no potential sponsors for these purposes were identified. 
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IX. SINGLE-PURPOSE PLANS. 

A. Flood Damage Reduction. 

Three reservoirs of various sizes and a channel project on the 
South Fork Palouse River through Pullman were considered for flood damage 
reduction. The reservoir projects are Laird on the North Fork, Robinson 
Lake on the South Fork, and Paradise Creek on Paradise Creek (which would 
also reduce damage on the South Fork downstream of the confluence). A 
tabulation of average annual remaining damage with the project and average 
annual benefits is shown on table 1. 

Local flood protection measures were not evaluated for Paradise 
Creek and the South Fork Palouse River at Highway 95 crossing in Moscow, 
nor along the rural agricultural reaches of the North and South Forks 
Palouse River. Channel improvements in these reaches do not appear to be 
effective solutions without upstream reservoir control. The Harvard site 
was initially considered as an alternative. However, it was dropped from 
further study because of high cost site, environmental and sedimentation 
problems, and relocations required. 
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North Fork Palouse River, 

Reaches Affected by Laird Reservoir 

South Fork Palouse River, 

Reaches Affected by Robinson Lake 

South Fork Palouse River, 

and Paradise Creek, Reaches Affected 
by Paradise Creek Reservoir 

South Fork Palouse River, Pullman 

illlL1 

AVERAGE ANNUAL REMAINING DAMAGES 

Average Average Annual Remaining Average Annual Benefit 

Annual Damage by Reservoir Size by Reservoir Size 

Damas.!!_ <!l2£~_££ntrol S,!orage CSQ!£l!X> <fl££d con!r£1-§!£r!.9.~!Q!£l!~> 

16,400 AF 30,900 AF 37,100 AF 51,400 AF 16,400 AF 30,900 AF 37,100 AF 51,400 AF 

$74,968 $39,14'7 $26,663 $563 $0 $35,821 $48,305 $74,405 $74,968 

1,200 AF 2,500 AF 3,200 AF 4,800 AF 1,200AF 2,500 AF 3,200 AF 4,800 AF 

$131,209 $104,210 $95,221 $0 so $26,999 $35,988 $131,209 $131,209 

1,200 AF 2,500 AF c:1o.0 :~ 4,700 AF 1,200 AF 2,500 AF 3,100AF 4,700 AF 

$323,417 $180,909 $92,477 $3,800 $1,598 $142,508 $230,940 $319,617 $321,819 

$45,827 Average Annual Remaining Damage: Channel Improvement Average Annual Benefit: Channel Improvement 

to 6,130 cfs to 6,130 cfs 

-------------------
$11,734 $34,093 



B. M&I Water Supply. 

Three projects were considered for M&I water supply: the Laird 
site on the North Fork Palouse River, the Snake River at Wawawai, and 
Dworshak Reservoir on the North Fork Clearwater River. All three alter
natives can supply the water requirements. A comparison of the costs for 
single-purpose water supply projects is shown in the table below: 

TABLE 2 

COMPARISON OF M&I WATER SUPPLY ALTERNATIVES 

PROJECT CAPITAL COST ANNUAL COST 

Laird Dam $36,913,000 $3,437,000 
Pipeline 42,946,000 6,799,000 
Total $79,859,000 $10,236,000 

Snake R. $47,600,000 $8,946,000 

Dworshak $77,400,000 $12,433,000 

In comparing these alternatives, the Snake River provides the 
least cost source of water. For 25,000 acre feet per year the cost per 
1,000 gallons of potable water would be about $1.10. 

X. PLAN SELECTION. 

For M&I water supply, the Snake River alternative provides the least 
cost alternative. If ground water should no longer be available to the 
communities, this would be the least costly surface water supply. 

See table 3 for a comparison of alternative projects. Multipurpose 
storage development at the Laird site on the North Fork has a benefit-to
cost ratio of 0.90. That project would prevent average annual flood 
damages of $75,000 along the North Fork, provide the Pullman-Moscow area 
future M&I water supply, and generate power. The M&I water supply bene
fits assigned to the storage project is the cost of the least-cost, 
single-purpose M&I water supply project (Snake River pumping plant). 

XI. ECONOMICS OF THE PLANS. 

A. M&I Water Supply. 

The Snake River source of M&I water has a capital investment cost 
of $47,600,000 with an annual cost of $8,946,000. The cost for 1,000 gal
lons for the 25,000 acre-feet per year design requirement is $1.10: 
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TABLE 3 

PALOUSE RIVER BASIN RECONNASSIANCE STUDY-ECONOMIC ANALYSIS 

ALTERNATIVES ($1000) 

!NORTH PALOUSE! LAIRD RESERVOIR jROBINSON LAKEjPARADISE CREEK I SNAKE RIVER I D~ORSHAK jPULLMAN CHANNEL 

I~ATER SUPPLY I 50,000 I 60,000 I 70,000 I 4,000 I ~ESERVOIR I I I 6075 CFS 
I LINE !ACRE-FEET !ACRE-FEET !ACRE-FEET I ACRE-FEET ~ACRE-FEET! I I CAPACITY 
l·············l·····-----l----------l·····-----l-------------l---·-----------1 ------------1------------1---------------
1 I I I I I I I I 

AVERAGE ANNUAL DAMAGE REDUCTION BENEFIT I I $75.0 I $75.0 I $75.0 I $131.2 I $156.1 I I l $41.4"' 
MUNICIPAL & INDUSTRIAL ~ATER SUPPLY I I $8,946.0 I $8,946.0 I $8,946.0 I I I I I 

AVERAGE ANNUAL HYDROP~ER BENEFIT I I $233.0 I $245.0 I $261.0 I I I I I 
1--------··--·l···-------l····------l----------l--··-------·-l··-------------l ------------1------------1---------------

TOTAL AVERAGE ANNUAL BENEFIT I I $9,254.0 I $9,266.0 I $9,282.0 I $131.2 I $156.1 I I I $41.4 
I I I I I I -~, I I 

PROJECT COST ($1000) I I I I I I I I I 
LANDS,EASEMENTS,RIGHTS·OF-~AY I $270.0 I $1,225.0 I $1,225.0 I $1,225.0 I $1,419.0 I $1,188.0 I $247.0 I $500.0 I $120.0 
CONSTRUCTION COST I $24,381.0 j$20,895.0 IS24,095.0 IS28,695.0 I $6,452.0 I $6,757.0 I $27,180.0 I $44,106.0 I $701.0 
CONTINGENCIES I $6,095.0 I $3,000.0 I $3,000.0 I $3,179.0 I $1,504.0 I $1,449.0 I $6,773.0 I $10,994.0 I $165.0 

l------·-·---·l·------···l····------l----------l-------------l---------------1 ------------1------------1---------------
SUBTOTAL I $30,746.0 l$25,120.0 j$28,320.0 l$33,099.0 I $9,375.0 I $9,394.0 I $34,200.0 I $55,600.0 I $986.0 

E & D I $3,000.0 I $3,280.0 I $3,280.0 I $3,280.0 I $903.0 I $892.0 I $3,300.0 I $5,100.0 I $159.0 
s & A I $2,300.0 I $2,600.0 I $2,600.0 I $2,623.0 I $722.0 I $714.0 I $2,500.0 I $4,300.0 I $66.0 
INTEREST DURING CONSTRUCTION I $6,900.0 I $5,913.0 I $6,523.0 I $7,439.0 I $1,527.0 I $1,527.0 I $7,600.0 I $12,400.0 I $106.0 

1·············1······----l-~----··-·l···------·1··-----··---·l··-------------! ------··----1------------1---------------
INVESTMENT COST I $42,946.0 IS36,913.0 l$40,723.0 j$46,441.0 I $12,527.0 I $12,527.0 I $47,600.0 I $77,400.0 I $1,317.0 

I I I I I I I I I 
AVERAGE ANNUAL COST I I I I I I I I I 
INTEREST & AMORT.(8 7/8 %,100Y .088768) I $3,812.2 I $3,276.7 I $3,614.9 I $4,122.5 I $1,112.0 I $1,112.0 I $4,225.4 I $6,870.6 I $116.9 

OPERATION & MAINTENANCE I $2,987.0 I $160.0 I $160.0 I $160.0 I $47.0 I $32.0 I $4,721.0 I $5,562.0 I $5.8 

l·······--·---l···-------1----------l----------l···----------l---------------l ------------1------------1---------·-----
TOTAL ANNUAL COST I $6,799.2 I $3,436.7 I $3,774.9 I $4,282.5 I $1,159.0 I $1,144.0 I $8,946.4 I $12,432.6 I $122.8 

I I I I I I -----·1 I I 
TOTAL ANNUAL COST INCLUDING I I I I I I I I I 

NORTH PALOUSE ~ATER SUPPLY LINE I j$10,235.9 j$10,574.1 j$11,081.7 I I I I I 
I I I I I I I I I 
I I I I I I I I I 
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B. Multipurpose. 

Multipurpose storage development at the Robinson Lake and 
Paradise Creek sites is clearly not economically feasible. 

Multipurpose development at the Laird site might be feasible if 
additional benefits for recreation and streamflow enhancement could be 
developed in addition to M&I, flood control, and hydropower. A 50,000 
acre-foot reservoir was the smallest size evaluated for the Laird site in 
order to provide flood control and a conservation pool, in addition to the 
M&I water storage of 25,000 acre-feet. Benefits are essentially the same 
for the 50,000, 60,000, or 70,000 acre-foot sizes. The 50,000 acre-foot 
Laird Reservoir has an investment cost of $36,913,000 plus $42,946,000 for 
a water treatment plant, pumping station, and pipelines to Moscow and 
Pullman. The total cost would be $79,859,000 with annual costs of 
$10,236,000. 

C. Flood Control. 

The Pullman Channel Improvement alternative is the most viable 
economically of the various flood control alternatives. However, it does 
not provide positive net benefits and has a benefit-to-cost ratio of only 
0.34. The investment cost is $1,317,000 with annual costs of $122,000. 
Benefits of $41,400 leave negative net benefits of $81,400. The channel 
project would prevent 75 percent of the damages in the downtown area for 
the 1,000-year flood and would prevent all damages up to the 100-year 
flood. 

The city of Pullman and Washington State University communities 
are interested in improving the channel of the river through town and 
developing the river frontage into recreation and aesthetically pleasing 
area through beautification of the bank areas and adjoining properties. 
These are intangible benefits that are difficult to quantify and would 
provide substantial benefits to the development of the downtown area. 

For these reasons, the project may still be attractive to the 
local people although it may be difficult to justify by strict economic 
criteria at this time. 

XII. SOCIAL IMPACTS. 

A. M&I Water Supply. 

The cities of Pullman and Moscow, the University of Idaho, and 
Washington State University have reached a point where little additional 
development can take place without apparently jeopardizing the ground 
water supply. In order for the area to expand or attract new businesses, 
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additional sources of water will be required. This might be accomplished 
through water conservation, locating additional ground water supplies, or 
importing water from a surface water source, such as the Snake River or 
the North Fork Palouse River. 

Both the Idaho Department of Water Resources and Washington 
Department of Ecology are concerned with potential mining of the present 
ground water source and will impose restrictions on future withdrawals if 
some solution is not arrived at for future management of the ground water 
resource. 

B. Flood Control. 

Potential flooding of downtown Pullman from floods in excess of 
a 10-year flood are hindering further development and improvement of the 
downtown area and the stream channel corridor. Improving the channel to 
provide capacity for 100-year protection and beautifying the channel 
through the city would stimulate the city and property owners to develop 
the stream corridor. Properties would be improved and upgraded, addi
tional parking facilities developed, and the river frontage developed into 
an attractive focal point for the city and the university. Trees, shrubs, 
and flowers would be planted, footpaths constructed, and benches and 
gathering places located to provide recreational amenities. This would 
provide foot access from the university campus directly to the downtown 
area. 

The community is presently working with the Union Pacific and 
Burlington Northern Railroads to eliminate three Union Pacific Railroad 
river crossings in town and the Union Pacific Railroad tracks along the 
riverbank. This would improve channel hydraulics, reduce costs of con
struction and maintenance, and provide more riverbank area for plantings, 
recreation, and beautification projects. 

XIII. CULTURAL RESOURCES. 

A. M&I Water Supply. (Snake River Alternative.) 

A detailed site location has not been made and no surveys have 
been conducted for cultural resources along the proposed pipeline routes. 
Surveys will need to be made at such time as a definite location of the 
project is made. 

B. Flood Control. (Pullman Channel Improvement.) 

Limited archaeological resources are known to occur in the 
project area. A survey conducted in 1976 by National Heritage, Inc~ 
indicated that aboriginal quarry locations and habitation sites may;exist 
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in Pullman. The Washington Office of Archaeology and Historic Preser
vation has recommended that specific site areas be reassessed if a project 
was to be constructed. This survey should take place during the feasibil
ity study. 

XIV. ENVIRONMENTAL CONSIDERATIONS. 

The USFWS has prepared a Planning Aid Report for the Palouse River 
Reconnaissance Study. (See appendix 1.) The following summary of 
environmental concerns is based on an analysis of the USFWS report; an 
independent in-depth review by the Corps of Engineers has not taken place 
in this early stage of planning. The following discussion of environ
mental impacts is provided by alternative: 

A. Paradise Creek Flood Control Reservoir. 

Neither significant aquatic nor terrestrial impacts are antici
pated. The project area is primarily agriculture land with only minimal 
streamside vegetation occurring along Paradise Creek. The operation of 
the project will largely determine the amount of either beneficial or 
adverse impacts. The project has the potential to provide improved down
stream water quality and create wetland habitats if water releases are 
made over an extended period and a partial conservation pool is 
maintained. 

B. Robinson lake. -~. 

There appear to be no negative impacts to the aquatic environment 
other than those normally associated with construction activities. In 
fact, the potential exists to provide improved water quality and to provide 
recreational fishing if a conservation pool is maintained. Manns lake and 
Winchester lake are two lakes in the region that could be comparable to 
the proposed reservoir; they provided 20,313 and 44,548 angler hours in 
1987, respectively. 

Terrestrial impacts are also anticipated to be minimal. loss of 
riparian and wetland habitats largely appear to be offset by new habitats 
that will be established with the project. 

C. Palouse River Reservoir and Pipeline Proposal. 

This proposal includes the construction of the Harvard and laird 
Reservoirs and the construction of a pipeline to transport water from 
Palouse, Washington, to Pullman, Washington, and Moscow, Idaho. The lotic 
(river) environment of the project sites would be changed to a lentic 
(lake) environment with different aquatic values. Approximately 3,385 
acres reservoir environment would be created which could provide a 
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substantial increase in recreational fishing for the area. The existing 
streams are apparently small with limited access and fishery value. USFWS 
is concerned, however, with the loss of water from the Palouse River water
shed and any potential downstream migratory impacts to the Snake River 
anadromous fish. An investigation of cumulative impact of water regime 
and volume changes in the Palouse watershed and its influence on the Snake 
River would need to take place. 

Terrestrial impacts will occur to wetland, riparian, and upland 
habitats but these appear to be mitigatible. Many of the riparian and 
wetland habitats may be replaced by new similar habitats that develop 
around the shallow water edge of the reservoirs. A habitat evaluation 
would have to take place during the feasibility level study to determine 
the significant of the project impacts. Overall, it appears that consid
erable fishery values could be developed which would offset other environ
mental losses. 

D. Lower Granite to Pullman and Moscow Pipeline Proposal. 

USFWS is primarily concerned with the potential impact to 
anadromous fish migrating in the Snake River, as a result of reduced 
flows, and loss of fish in the pipeline. They feel that the cumulative 
impact of water withdrawal could potentially impact anadromous fish in the 
Snake River system. They realize that the amount overall is small, but 
they are concerned with the cumulative impact of similar projects in the 
future. 

Terrestrial impacts are difficult to determine since the exact 
route of the pipeline has not been determined but the primary concern 
would be the significant wildlife habitats in the Snake River Canyon. The 
pipeline would impact riparian and canyon habitats that would require 
further analysis and the development of a mitigation plan. 

E. Palouse River Channel Alteration in Pullman. 

The aquatic and terrestrial resources in the project area are 
not considered substantial and could be mitigated. A primary concern 
would be the establishment of a low flow channel and energy deflectors to 
create pools or wet areas during low flows for aquatic resources. 

XV. CONCLUSIONS. 

At the present, a local sponsor is not prepared to pursue M&I water 
supply alternatives under a feasibility study. However, the Pullman
Moscow Water Resources Committee, representing the two cities, two univer
sities, and Whitman and Latah Counties, may wish to pursue the study at a 
later date. See appendix L for correspondence~ 
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The Snake River pumping plan is the least-cost, single-purpose water 
supply project. However, the Laird site should definitely be considered 
for multipurpose development if a surface M&I water supply source is to be 
developed in the future. It would provide flood control, power genera
tion, and possibly recreation and water quality benefits, as well as sup
ply the communities with M&I water supply. 

Channel improvement through the city of Pullman would provide flood 
protection and many intangible benefits, although it is not practical from 
a strict economic standpoint at this time. As a community asset, to pro
mote development and civic pride, it could provide great benefit to the 
community. 

XVI. RECOMMENDATIONS. 

It is recommended that no further study be made of the Palouse River 
Basin at this time. 
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APPENDIX A 

HYDROLOGY 

1. BASIN DESCRIPTION. 

Palouse River Basin above Colfax, Washington, comprises 796 square 
miles in southeastern Washington and northwestern Idaho. As shown on the 
drainage basin map included as plate A-1, the basin is a roughly pear
shaped area. It has a general orientation of southwest to northeast, with 
the widest part of the basin near the southwestern end and the narrowest 
part at the northeastern or headwater end. The basin lies in two geologic 
provinces and is about evenly divided in the area between the provinces. 
The easterly half lies within the Northern Rocky Mountain province and has 
deeply dissected uplands with intermountain valleys and canyons. In this 
area the underlying geologic formations are principally basalts and gran
ites and surface soil mantles are generally shallow with bedrock exposed 
in many places. Forests cover about 90 percent of this part of the area. 
The westerly half of the basin lies within the Columbia Plateau province 
and has young, incised valleys and rolling hills. The soil mantle cover
ing basalt formations is generally several feet in depth and is clay and 
loam in composition. Native vegetation in this part was largely prairie 
grasses and brush. Most of the land that lies in the Columbia Plateau 
province is successfully farmed. This activity leaves large areas of 
ground bare for many months each year and the cultivated areas are very 
susceptible to erosion under certain circumstances. The soil is fairly 
stable, as evidenced by deep, nearly vertical banks which have stood many 
years in highway and railroad cuts. This stability, coupled with contour 
plowing, tends to alleviate erosion, but heavy warm rains on frozen ground 
will scour it very readily when the top few inches of earth thaw. The 
thawed layer tends to become soupy, sliding downhill and mixing with 
streamflow to be deposited elsewhere or carried off as suspended sediment. 

The two principal streams in the area above Colfax are the Palouse and 
the South Fork of the Palouse Rivers which drain areas of 497 and 299 
square miles, respectively, before they combine at Colfax. Both streams 
originate in timbered mountain slopes but also drain rolling farmland on 
the western edge of the mountains. Elevations of the Palouse River vary 
from 1,935 feet at the confluence at Colfax to 5,300 feet at the head
waters, and elevations of the South Fork of the Palouse River range from 
1,935 feet at Colfax to 5,000 feet at the headwaters. From its source in 
the Hoodoo Mountains in Idaho, the Palouse River flows westerly for about 
47 miles to Palouse, Washington, northwesterly about 17 miles to Elberton, 
Washington, and then southwesterly about 14 miles to Colfax. The South 
Fork of the Palouse River originates in the southern exposure of the 
Moscow Mountains in Idaho, a spur of the Palouse Mountain range, and flows 
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southwesterly about 11 miles to the Washington-Idaho State line, then 
northwesterly about 7 miles to Pullman, Washington, thence about 22 miles 
northerly to Colfax. The following tabulation summarizes stream lengths, 
fall, and average slopes: 

Stream 
Drainage Areas 
(square miles) 

Palouse River 497 
South Fork of the Palouse River 299 

2. CLIMATE. 

a. General Features. 

Length 
(miles) 

78 
40 

Average 
Fall Slope 

(feet) (feet/mile} 

3,365 43 
3,065 77 

The climate of the Palouse River Basin is characterized by moder
ate mean annual temperatures but relatively large variations of tempera
ture, low to moderate precipitation, moderate winds and sunshine, and low 
to moderate humidity. In general, the climate is subject to the moder
ating influence of the prevailing westerly flow of maritime air from the 
Pacific Ocean, but occasional influxes of polar air masses cause brief 
periods of extremely cold weather. 

b. Temperature. 

Large seasonal variations in temperature are experienced in the 
region and at times temperature differences inverse to elevation occur. 
Temperatures at Colfax, Washington, are typical of those at lower eleva
tions in the area. The mean annual and mean January and July temperatures 
at Colfax are respectively 48.4 degrees, 29.2 degrees, and 67.8 degrees. 

The lowest temperature of record for Colfax is -33 degrees and the 
highest is 113 degrees. At Pullman, Washington, 15 miles southeast of 
Colfax and about 600 feet higher in elevation, the extreme temperatures 
observed were -32 degrees and 110 degrees. Potlatch, Idaho, lying some 19 
miles northeast of Pullman and at about the same elevation, has had 
observed temperature extremes of -48 degrees and 110 degrees. The intense 
cold periods in winter and hot periods in summer tend to be of short 
duration. 

c. Precipitation. 

Precipitation varies with elevation. Average precipitation in the 
Palouse River Basin varies from 10 inches to about 35 inches, and over the 
area above Colfax from 20 inches to about 35 inches. Moist Pacific mari
time air masses moving from the Pacific Ocean eastward are predominant 
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during the months of October through March, and the annual distribution 
of precipitation is generally determined by this 6-month period when 
approximately 70 percent of the annual precipitation falls. Convectional 
precipitation normally occurs during the summer months, although in 
occasional years orographic storms do occur during the summer. Much of 
the winter precipitation falls in the form of snow, and at higher 
elevations it accumulates until the spring runoff. 

The following table shows the 1 April snow water content at three 
of the snow course sites within the basin. 

Elevation 1 AQri 1 Snow Water Eguivalent 
Site (feet msl) Average Maximum Minimum 

Moscow Mountain, Idaho 4,410 16.8 in. 28.3 in. 4.3 in. 
West Twin, Idaho 4,220 7.2 in. 17.4 ; n. 0.0 in. 
East Twin, Idaho 4,130 8.4 in. 26.8 in. 0.0 in. 

Although the average annual precipitation at Colfax is 20.97 inches, it 
has varied from 12.54 inches in 1924 to 30.34 inches in 1948. The station 
has a high mean monthly precipitation of 3.04 inches in December and a low 
mean monthly precipitation of 0.46 inches in July. Maximum 1-day precip
itation at four locations within the basin are as follows: Potlatch, 
Idaho, 2.55 inches; Moscow, Idaho, 2.40 inches; Pullman, Washington, 2.45 
inches; and Colfax, Washington, 2.00 inches. 

d. Storms. 

Storms in the upper Palouse River Basin are of two types: oro
graphic or general storms and convective, or small areal storms. The 
general storms cover large areas and usually occur in the winter months 
and to a lesser degree in the spring and summer months. The precipitation 
from a general storm is associated with eastward moving, low-pressure 
areas accompanying frontal systems. Normally, the greater the intensity 
of the general storm, the smaller is the percentage of precipitation 
falling as snow, and snow accumulation is limited to the higher altitudes. 
Occasionally, the orographic or general storms occurring in midwinter are 
accompanied by warm winds and rain that extend to high levels. These 
storms last as long as several days, but seldom produce great total storm 
depths or high rainfall intensities. Convective storms- generally occur in 
the spring and early summer. They may produce high intensities of rain
fall but are limited to a few minutes duration and small areal extent. An 
_example of this is a storm that occurred on 1 June 1923. Potlatch, Idaho, 
reported 2.55 inches of rain for that day. 
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3. STREAMFLOW CHARACTERISTICS. 

Annual runoffs vary with annual precipitation received, and stream
flows of the upper Palouse River Basin are largely governed by amounts of 
water in the snow pack. Ncrmally, the annual high-water period occurs in 
early spring and the minimuffi low-water period occurs in the late summer 
and fall. This seasonal pattern can be seen in the summary hydrographs 
for the Palouse River near Potlatch, Idaho; the Palouse River at Colfax, 
Washington; and the South Fork of the Palouse River at Pullman, Washing
ton, included as plates A-2, A-3, and A-4. Orographic storms occasionally 
produce high flows for a few days in midwinter. Also, when the weather 
moderates suddenly follo-~~ng a protracted period of very cold weather, ice 
flows jam at chan~el restrictions impeding streamflows and causing high 
stages. Early season loss of water from the snow pack tends to reduce the 
spring runoff somlwhat in magnitude. 

4. WATER SUPPLY AND USE. 

Water supplies of the upper Palouse River Basin are limited in quan
tity and are not ideally distributed seasonally. Streamflow records are 
available for a number of locations within the basin, but record lengths 
are generally short and some stations are affected by irrigation with
drawals upstream of the gage location. Because streamflow records are too 
short to be representative, water supplies were estimated using longer 
records of surrounding streams correlated with shorter records in the 
Palouse River Basin. As a first step in this analysis, flows were 
adjusted to natural conditions by adding back in amounts estimated to have 
been lost to upstream irrigation. The Hydrologic Engineering Center's 
program HEC-4, "Monthly Streamflow Simulation," was used to correlate the 
data and generate any missing average monthly flow values for the period 
1927-87 for a number of stream gages within the basin. Monthly discharges 
at ungaged sites were computed by multiplying the flows at the nearest 
gage site by a factor derived from a curve relating the basin mean eleva
tion of a site to its observed annual runoff. Tables A-1 through A-12 
show the average monthly discharge values for selected locations within 
the basin for the base period 1927-87. 

Four of the monthly discharge tables were developed at sites being 
considered for dams in this reconnaissance study. Those four sites 
included the Palouse River at Laird damsite, the Palouse River at Harvard 
damsite, the South Fork of the Palouse River at Robinson Lake damsite, and 
the Paradise Creek above Moscow damsite. The locations of these four 
prospective damsites are shown on the basin map on plate A-1. 

Annually, the main stem of the Palouse contributes about 80 percent 
and the South Fork of the Palouse the remaining 20 percent of the total 
surface water supply at Colfax. The main stem above Colfax drains over 60 
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percent of the area and produces about three times as much runoff per 
square mile as the South Fork. This occurs because about half of the 
drainage of the Palouse River above Colfax is a mountainous area having 
moderate to high annual precipitation while only about 10 percent of the 
South Fork drainage is a mountainous area. Water supplies of the upper 
part of the Palouse River are of good quality while supplies of the South 
Fork are annually silt-laden reflecting the effects of the extensive agri
cultural development within its basin. 

The use of surface water supply is quite limited because water of 
____ suitable quality is not generally available when and where it is needed. 

-Asm-all-d1noUnt·---of-""fr-rigation is practiced in -:Wwer-valleys along the 
streams. Supplies for this purpose are obtained either from surface 
stream or deep wells. Most of the agricultural area depends on dry 
farming and conservation of natural locally received moisture by summer 
fallowing the lands. 

Ground water supplies are deficient for needs in the lower part of the 
area above Colfax. larger communities obtain ground water from deep wells 
and the water obtained is generally quite hard. The general ground water 
table has dropped considerably in recent years and further drop may result 
from increased future use. Some local water tables are distinctly sepa
rate from and above the general water table. 

5. FLOODS. 

Floods in Palouse River and tributaries result primarily from general 
rainstorms, but snowmelt or frozen ground conditions increase floodflows 
at times. 

Major floods have occurred several times since the area was settled in 
the early 1870's. The earliest flood of historical record occurred in the 
year 1884. From testimony of early residents, this flood appears to be 
second in magnitude on the South Fork and about fourth on the main stem. 
One of the largest floods in the basin and largest known on the South Fork 
occurred in March 1910. Its peak discharges are estimated to have been 
12,400 cfs in the Palouse River above the South Fork, approximately 11,500 
cfs in the South Fork at Colfax, and 7,500 cfs in the South Fork at 
Pullman. In 1948, three floods of major proportions occurred within a 
period of 2 months in the upper Palouse River Basin. The South Fork at 
Pullman experienced discharges of 2,500, 3,400, and 5,000 cfs on 
7 January, 22 February, and 26 February, respectively; while at Colfax on 
the South Fork below Spring Flat Creek, the estimated discharges were 
7,500, 8,500, and 10,000 cfs. Maximum discharges for the same dates on 
the main stem above Colfax were approximately 8,000, 6,000, and 10,000 
cfs. The highest known discharge on the Palouse River above Colfax 
occurred in December 1933 with a discharge of 13,000 cfs at Colfax~ 
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Discharge was not particularly high on the South Fork in this flood. 
The February 1963 flood, while not of exceptional magnitude in the upper ( 
Palouse River Basin, produced the highest known f)ood peak on the Palouse · 
River at Hooper with a discharge of 33,500 cfs on 4 February. Damaging 
floods have occurred at 2- to 5-year intervals since the settlement of the 
basin, with the exception of the period 1934-47, during which time the 
peak discharges were unusually low. 

6. FLOOD FREQUENCIES. 

Frequencies of the annu2l flood p2aks for various locations within tre 
basin were computed with a regional frequency analysis due to the short 
records of most of the gages. Attempts were made to correlate the annual 
peak data with longer record stations outside of the basin, but due to 
poor correlations, these attempts were abandoned. A regional analysis of 
the stations within the basin yielded a period of record of 67 years which 
was judged to be sufficient for a frequency study. The HEC program 
"Regional Frequency Analysis" was used to correlate the existing data and 
estimate any missing peaks in the following time period: 

Frequency Study Base Period: 1898-99, 1901-07, 1909-19, 1933-42, 
1948, and 1951-86. 

Once the regional program generated a full set of annual peak data for 
each gage site, anoth~" - re uency Analysis," was 
used to generate.the frequency curves and statistics for each s1 e. 
program uses the methods outlined i~ USGS Bulletin 178, "Guidelines for 
Determining Flood Flow Freqllency." At stations where discharge estimates 
were available for the years 1910, 1934, and 1948, and where these dis
charges were larger than the rest of the flows in the record, they were 
treated as historical flows. 

A graphical method was used to determine the curve statistics of 
ungaged sites and sites with less than 10 years of data. Using data from 
the gage sites, curves were drawn relating the 10-, 50-~ 100-, and 500-
year flows to the basin characteristic, drainage area times normal annual 
precipitation. This set of curves then yielded four annual peak flows for 
each ungaged site and a frequency curve was computed that most closely fit 
those four points. The resulting frequency curves and statistics are 
shown on charts A-1 through A-16. 

The new frequency curve for the South Fork of the Palouse River at 
Pullman, Washington, shows a significant deviation from an earlier fre
quency curve dated February 1977 prepared for that location. A comparison 
of the statistics associated with each of the curves indicates that the 
mean logarithms and standard deviations computed are nearly the same for 
both curves as shown below. 
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Date of Frequency 
Curve 

1977 
1988 

Mean 
Logarithm 

3.0468 
3.0695 

Standard 
Deviation 

0.2912 
0.2857 

Adopted 
Skew 

0.5 
0.2 

The adopted skew values are, however, quite different and are the major 
reason for the difference between the two curves, especially in the lower 
exceedence probability range. 

The skew value used to generate the 1977 curve was a positive 0.5. 
That value was a station skew value based on the 30-year actual period of 
record. It was not adjusted with a generalized skew as suggested in the 
"Guidelines for Determining Flood Flow Frequency," Bulletin 17B, published 
by the USGS. 

In contrast, the skew value used to generate the 1988 curve was a 
positive 0.2. That value was an adopted skew value based on a 67-year 
extended period of record and a generalized skew of 0.2. The extended 
record was the result of the regional analysis described above. The com
puted correlations and the overlap period among the stations were con
sidered to be sufficient for the program to generate extended data sets 
that were reasonable estimates of the actual discharges at the stations 
involved. The generalized skew value of 0.2 was the result of a regional· 
skew study that involved six stations within the basin, considering the 
station skew values and the actual period of record at each stati~n. The 
adopted skew value of 0.2 used by the "Flood Flow Frequency" program 
appears to be a more reasonable skew value for a station in the Palouse 
River Basin. 

7. FLOODPLAIN AREAS AND DEPTHS. 

Preliminary estimates of floodplain areas and depths of flooding were 
made for definition of flood damages for various sizes of floods. Flood
plain information derived for previous flood insurance studies was appli
cable to this study with adjustments made to the frequencies associated 
with the various floodplains and water surface profiles. The frequencies 
were modified so that the discharges used to compute the floodplain infor
mation originally were associated with frequencies taken from updated 
frequency curves. 

8. PROBABLE MAXIMUM FLOOD. 

a. Purpose, Definition, and General Basis. 

The probable maximum flood is used as the basis for sizing the 
capacity of the spillways for the proposed Laird, Harvard, Paradise Creek, 
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and Robinson Lake Dams. This use is intended to prevent downstream catas-
trophe which could otherwise result from a dam failure caused by extreme ( 
flows. Standard 1 of the Office of the Chief of Engineers, Engineer 
Circular 1110-2-27, dated 1 August 1966, is assumed to be the applicable 
guide to use in developing the spillway design flood for both dams. The 
standard: "Design dam and spillway large enough to assure that the dam 
will not be overtopped by floods up to the probable maximum categories," 
is deemed to be the most reasonable for design because of the large 
volumes of impounded water that could cause the loss of many lives and 
high property damage should major failure occur. The probable maximum 
flood is defined as the flood discharge that may be expected from the most 
severe combination of critical meteorologic and hydrologic conditions that 
are reasonably possible in the region. The probable maximum flood is 
defined and discussed in more detail in Civil Engineer Bulletin 52-8 and 
subsequent engineer manuals and guides from the Office of the Chief of 
Engineers. For the damsites considered in this study, the floods were 
developed using probable maximum precipitation (PMP) and other hydrologic 
conditions optimized for maximum amount and concentration of runoff and 
streamflows. Studies were made of the largest floods that could occur 
from general rain plus snowmelt or thunderstorm floods. The following 
paragraphs discuss and summarize details of development of the probable 
maximum floods. 

b. Precipitation. 

The general rainstorm PMP was derived using criteria and proce
dures presented in the U.S. Weather Bureau Hydrometeorological Report #43 
and supplement. The supplement is contained in a letter dated 
20 September 1967 from the U.S. Weather Bureau to the Office of Chief of 
Engineers. The month of May was selected as the most critical period for 
the occurrence of a probable maximum flood principally for three reasons: 
full reservoir at start of storm, maximum precipitation amounts, and high 
temperatures for snowmelt. The precipitation, plus snowmelt, was arrayed 
according to figure B of the U.S. Weather Bureau Hydrometeorological 
Report #43. The pattern consisted of small incremental amounts of pre
cipitation, plus snowmelt at the start of the storm increasing to the 
maximum amounts at midstorm, then reducing to small amounts at the end of 
the storm. The thunderstorm PMP was derived using criteria and procedures 
described for computing "Lower Limit Thunderstorms" presented on page 4 of 
a letter from the Weather Bureau, Hydrometeorological Branch, Office of 
Hydrology, to A. L. Cochran, Civil Works, Office of the Chief of 
Engineers, Corps of Engineers, dated 20 September 1967. The resulting 6-
hour thunderstorms were broken into incremental precipitation amounts and 
arrayed according to figure B of the U.S. Weather Bureau Hydrometeoro
logical Report #43. 
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c. Snowmelt. 

Snowmelt was considered for the 72-hour general rainstorm events 
only. It was not considered for the thunderstorm events since they would 
occur during snow-free periods of the year. For the Harvard and Laird 
damsites, snowmelt was computed using equation 21 of EM 1110-2-1406, dated 
5 January 1960. This equation was deemed applicable because of the heavy 
timber cover of both drainage areas. For the Paradise Creek and Robinson 
Lake damsites, equation 20 of the reference sited above was used due to 
the large open areas in both of these drainage basins. Average snow 
course measurements from several sites within the basin were used to 
determine the available snow water content that would contribute toward 
runoff during the probable maximum storm. 

d. Excesses. 

Runoff excesses are difficult to define since they vary due to a 
number of different conditions within the basin. Soil moisture content, 
type of soil, amount of ground cover, and average slope of terrain are 
just a few of the factors that would determine the runoff excesses. Table 
12-6 in Chow's "Handbook of Applied Hydrology" suggests that a minimum 
infiltration rate of 0.30 inches per hour should be reasonable for a shal
low loess soil type such as that found in the Palouse River Basin. Since 
the probable maximum flood is based on the most severe conditions that are 
reasonably possible, the infiltration rate of 0.30 inches per hour was 
used as the maximum rate occurring during the PMP. Loss rates assigned to 
the 72-hour PMP storm were as shown in the table below. 

Storm Period 

1st 6-hour period 
2nd & 3rd 6-hour periods 
4th & 5th 6-hour periods 
6th through 12th 6-hour periods 

Loss Values 

70% of precipitation 
50% of precipitation 
30% of precipitation 
10% of precipitation 

The schedule outlined above was used in all cases for the general rain
storm events except where the resulting loss value would have exceeded the 
limit rate of 0.30 inches per hour discussed previously. Note that loss 
percentages decrease as the storm progresses assuming that the soil mois
ture conditions will be increasing steadily causing the loss percentages 
to taper off. 

The excess amounts during the thunderstorm PMP events were assumed 
to be 70 percent of the precipitation values since the thunderstorm is a 
6-hour event. Again the losses were not allowed to exceed 0.30 inches per 
hour as described above. 
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spillway design discharge for the Laird, Paradise Creek, and Robinson Lake 
damsites. At the Harvard damsite, the general rainstorm PMP peak flow 
becomes the spillway design discharge. 
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TABLE A-1 
PALOUSE RIVER BASIN 

LAIRD DAM SITE 
SECTION 31. T42N. R2W 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENOA~ 

YEA~ JAN FEB MA~ AP~ MAY JVN JVL AUG SEP OCi NOV DEC 
CALENOA~ 

YEA~ JAN FEB MA~ AP~ MAY JUN JUL AUG SEP OCT NOV 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

14.4 
88 
19 

6 
2 

11 
56 

173 
30 

6 
2 

81 
33 
.35 
!51 

114 
117 
22 

145 
43 

151 
175 
33 
19 
93 
23 

137 
53 
28 

174 
16 

NOTES: 

146 
98 

2 
96 
46 
52 
27 

140 
76 
26 

7 
92 
32 

203 
76 

112 
166 
30 

110 
99 

489 
284 
135 
209 
372 
108 
229 
209 
23 

102 
165 

292 
400 

59 
121 
262 
371 
326 
263 

91 
109 

78 
128 
355 
387 

93 
237 
259 

91 
221 
224 
434 
169 
31i 
273 
166 
324 
275 
116 
139 
370 
309 

4121 1417 
580 140 
101 39 

91 44 
241 44 
536 314 
412 205 
259 12 
120 198 
148 133 
187 144 
121 87 
265 55 
272 56 

80 35 
200 67 
285 128 
122 23 
270 121 
179 139 
628 72 

85 497 
254 253 
230 289 
242 77 
464 139 
182 159 
148 76 
215 187 
448 258 
326 384 

70 
21 
15 
19 

9 
50 
84 
11 
39 
36 
32 
17 
18 

9 
25 
27 
58 

9 
20 
32 
31 
73 
23 

148 
36 
27 
68 
47 
47 
50 
55 

13 
2 
7 
9 
1 
9 

12 
2 

10 
12 

9 
7 
7 
1 

10 
9 

15 
2 

10 
12 

6 
16 

5 
16 
12 

7 
12 

9 
14 
1i 
11 

6 
2 
2 
3 
1 
4 
6 
2 
4 
2 
4 
4 
2 
2 
4 
4 
6 
1 
2 
4 
2 

10 
4 
7 
4 
5 
5 
6 
5 
6 
5 

6 
3 
1 
4 

1 
5 
7 
2 
5 
4 
3 
5 
1 
3 
7 
5 
6 
1 
4 
4 
6 
7 
2 
6 
4 
4 
7 
8 
5 
4 
5 

19 
7 
2 
8 
3 
4 

12 
6 
3 
0 
5 
4 
2 
7 

14 
5 
7 
2 
4 

6 
12 
10 

5 
11 

9 
3 
5 
g 

13 
9 
7 

112 
15 

6 
8 
4 

i5 
49 

8 
7 
4 
9 

10 
4 
8 

95 
18 
17 

3 
8 

21 
18 
21 
11 
25 
11 

7 
19 
14 
36 
12 
11 

432 
9 

17 
3 
5 

?7 
54 
22 
17 
11 
32 
19 

9 
36 

191 
43 
32 

6 
26 

125 
80 
31 
18 
60 
45 
10 
63 
21 

345 
60 
58 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

109 
364 

34 
65 
45 

7 
14 

337 
28 

189 
29 

128 
276 
248 
252 

99 
843 

48 
242 

18 
131 

5 
70 
86 
98 

180 
216 

18 
63 
22 

560 
149 
142 
535 
112 
211 

19 
470 

15 
114 
373 

83 
352 
277 
492 

32 
358 

81 
187 

19 
228 
122 
127 
398 
685 
348 
171 
37 

400 
15:1 

204 
378 
255 
179 
193 
142 
168 
316 
260 
192 
86 

420 
258 
237 
849 
113 
375 
311 
250 

29 
212 
383 
173 
93 

427 
372 
455 
198 
364 
160 

456 
270 
276 
176 
200 
170 
365 
381 
130 
188 
60 

622 
203 
256 
310 

61 
562 
400 
561 

52 
145 
394 
112 
199 
362 
154 
262 
492 
111 
79 

107 
152 
102 
142 
89 
53 

250 
91 
34 

233 
21 

165 
152 
149 
259 

33 
233 
445 
185 
25 
82 

272 
91 
92 

116 
91 

110 
107 
63 
29 

25 
45 
35 
30 
33 
16 
76 
42 
12 
50 
10 
27 
33 

155 
44 
12 

100 
56 
33 
j 1 
20 
18 
77 
78 
25 
20 

110 
50 
15 
15 

8 
12 

6 
7 
5 
3 

12 
7 
3 
8 
3 
9 

10 
21 
12 

2 
12 
14 
11 

3 
11 

6 
13 
20 
12 
13 
18 

7 
7 
8 

4 

4 
4 

3 
4 
3 
7 
6 
1 
2 
2 
2 
4 

6 
6 
1 
4 

11 
9 
2 
6 
3 
5 
5 
5 
5 
6 
5 
2 
2 

5 
8 
4 

3 
5 
3 
5 
4 
2 
1 
8 
2 
5 
g 
5 
1 
3 
6 
5 
4 
7 
2 
5 
4 

7 
7 
7 
9 
5 
4 

5 
13 

5 
6 
9 
3 

4 

2 
5 

16 
5 
9 

11 
7 
2 
3 

11 
6 
6 
4 

6 
5 
7 
9 
8 
9 
9 
7 
3 

37 
61 
21 

6 
19 
27 
16 

9 
12 

7 
5C 

5 
20 
18 
12 
59 

7 
19 

7 
21 

6 
7 

11 
15 
20 
48 
33 
14 
39 

1. Monthly d1scharoes are oased on United States Geo1oo1ca1 Survey oaoe aata at stations *13345000. "Palouse A. nr Potlatcn. ID" tor Nov 1966-Nov 
1986; *13345.300, "Palouse R. at Palouse, WA" tor May 1973-Sep 1980; 113346000. "Palouse R. nr Colfax. WA" for Oct 1955-Sep 1963: 11113346100. 
"Palouse R. at Colfax, WA" for Oct 1963-May 1979: #13349210. "Palouse R. Olw S.F. at Colfax, WA" tor Oct 1963-Nov 1987; 1'13351000, "Palouse R. at 
Hooper, WA" for FeO 1951-0ec 1987: #13341400, "E.F. Potlatch~. nr Bovill. IO" tor Seo 1959-SeP 1971: #13332500. •Gr1'!nde Ronoe R. at Ronaowa, 0~" 
for Jan 1927-Aug 1987; #13326000, "Wallowa LaKe nr Joseon. OR" tor Jan 1927-Aug 1987: and fl2415000. "St. Mar~es R. at Lotus. ID" for Jan 1927-Seo 
1966. Flow data for gages 113346000 & #13346100 were combined Into one record since the gage sites are wlth1n four miles of each otner and the 
drainage areas differ by only 6 square miles. 

2. Monthly discharges were computed as follows: 

A. Monthly flow data tor tne Grande Ronde A. at Rondowa. Or. was ad)usted for storage ana evaporation at Wallowa LaKe to ootaln an unregulated 
cond1t1on. Evaporation loss rates for Wallowa Lake were computed based on tne information found 1n NOAA Technical Reports NWS 33 & 34 

B. Irrigated acreage upstream of each gage was determined from information provined by the Washington State Dept. of Ecology and the Soil Con
servation Service. Using this information and assumed monthly consumptive use rates, the gage data was adjusted to remove the effects of 
1rr1gat1on withdrawals upstream of the gage sites. 

C. ihe resulting natural discharges were correlated us1nq the Hydrologic Engineering Center's program HEC4. "Monthly Streamflow Simulation. 
This program generated any missing average monthly f.low values from tne period 19?7-1981 tor the gage on the Palouse~. near Pntlatc~. ID. 

D. The Laird O~m site is loc~ted ~pproxim~tely twenty-two miles upstream of the g~9e on tne P~louse A. near Potl~tch. To gen~r~te av~r~ge mont~-
lY streamtJows at the dam slte, t.nn flnws for· tnc Q<~ge r>Pitr Potlotch wpr·e mtJJtinlte!J by ttq~ t;u:tor 0.389. wnlcn wAr; t<!ln~n from il n.wve 
relatlno the annual runoff to tne oas1n mean elevation ot the qage sltes along thP Palouse Rtver. rn1s ad)ustment proauceo tne natural 
c!lverage monthly discharges for the Laird Dam site tor t11e period 1927-1987 

DEC 

155 
32 
31 
38 
47 
10 

372 
10 
44 
30 
94 
17 
22 
28 
76 

411 
8 

174 
8 

166 
9 

29 
1l.1 

51 
60 
60 
26 
12 
36 
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TABLE A-2 
PALOUSE RIVER BASIN 

HARVARD DAM SITE 
SECTION 9. T41N. R3W 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENOAI=l 
JUL AUG SEP OCT NOV DEC 

CALENDAR 
YEAR JAN FEB MAR APR f.IAY JUN JUL AUG SEP OCT NOV 

YEAI=l JAN FEB MAR APR MAY JUN 

1927 
1926 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1936 
1939 
1940 
1941 
19<42 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
HI 54 
1g55 
1956 
1957 

243 
149 
32 
11 
3 

18 
95 

292 
51 
10 

3 
136 
55 
59 
86 

192 
199 

37 
245 

72 
255 
297 
56 
33 

157 
39 

232 
89 
48 

294 
28 

247 
165 

3 
162 

78 
88 
45 

238 
129 
43 
11 

155 
53 

344 
128 
189 
282 

51 
187 
167 
827 
480 
228 
354 
629 
183 
388 
353 

39 
173 
279 

494 
677 

99 
205 
443 
628 
552 
445 
153 
185 
132 
217 
601 
6!55 
1!58 
400 
438 
155 
374 
378 
734 
286 
526 
463 
280 
549 
465 
196 
236 
626 
523 

712 
981 
170 
155 
408 
907 
697 
438 
203 
250 
316 
205 
447 
460 
136 
338 
482 
207 
457 
303 

1063 
143 
430 
389 
410 
785 
308 
251 
363 
757 
551 

2.48 
236 

66 
7<4 
75 

532 
347 

20 
334 
226 
2.43 
147 
93 
9.4 
!59 

114 
216 

39 
205 
236 
121 
840 
428 
490 
131 
236 
269 
128 
316 
436 
6.49 

118 
36 
25 
32 
16 
84 

1.43 
18 
65 
61 
54 
29 
31 
15 
42 
46 

115 
15 
3.4 
53 
52 

124 
38 

251 
61 
45 

116 
80 
79 
84 
93 

22 
3 

12 
15 

1 
15 
21 

4 

17 
20 
14 
13 
11 

2 
17 
16 
25 

3 
16 
21 
13 
27 

8 
26 
21 
11 
20 
14 
24 
18 
18 

10 
4 

3 
5 
1 
7 

10 
3 
5 
4 

5 
7 

4 
7 
7 

10 
1 
3 
6 
4 

16 
7 

13 
7 
9 
9 

11 
9 

10 
9 

14 
5 
2 
6 
2 
9 

11 
3 
9 
5 
5 
9 
2 
5 

12 
9 

11 
2 
7 
7 

10 
13 
3 

10 
7 
7 

11 
14 

9 
6 
9 

31 
12 

3 
13 

5 
7 

20 
14 

5 
1 
a 
6 
4 

13 
23 

8 
12 

3 
7 

11 
20 
16 

8 
19 
16 

5 
9 

15 
22 
14 
13 

190 
26 
11 
13 

7 
25 
82 
14 
12 

6 
16 
17 

7 
14 

161 
30 
28 

5 
13 
36 
31 
35 
19 
42 
19 
11 
32 
24 
61 
21 
18 

731 
15 
28 

5 
9 

46 
91 
37 
28 
18 
55 
32 
15 
51 

324 
72 
53 
11 
47 

211 
136 
52 
30 

101 
76 
16 

107 
36 

584 
102 
98 

1956 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1957 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1962 
1983 
1984 
1985 
1986 
1987 

164 
615 

58 
111 

76 
13 
24 

570 
48 

319 
49 

217 
467 
419 
426 
158 

1425 
82 

409 
30 

221 
9 

119 
145 
165 
305 
366 

30 
107 

38 

947 
253 
240 
905 
190 
357 

33 
796 

28 
192 
631 
140 
596 
469 
832 
'ss 

605 
136 
316 

33 
386 
207 
215 
673 

1159 
588 
290 

63 
676 
256 

345 
640 
448 
303 
326 
241 
285 
534 
440 
325 
145 
711 
453 
400 

1436 
191 
635 
526 
423 

49 
359 
648 
293 
158 
722 
630 
769 
336 
617 
271 

772 
456 
457 
298 
336 
268 
618 
644 
220 
318 
102 

1051 
343 
433 
524 
103 
951 
577 
949 

86 
245 
667 
190 
336 
612 
251 
443 
832 
186 
134 

161 
257 
173 
240 
150 
89 

423 
155 
58 

395 
36. 

278 
258 
253 
439 
56 

395 
753 
313 

41 
138 
459 
154 
156 
196 
153 
187 
182 
106 

49 

42 
76 
59 
51 
57 
28 

129 
71 
21 
84 
.17 
45 
55 

262 
74 
21 

168 
95 
57 
18 
34 
30 

131 
132 

41 
34 

186 
84 
25 
26 

14 
20 
11 
11 
11 

5 
20 
13 

5 
13 

5 
15 
17 
35 
20 

3 
20 
23 
18 

5 
19 
11 
22 
34 
20 
22 
30 
13 
12 
14 

6 
7 
7 
5 
7 
5 

13 
10 

1 
3 
3 
3 
7 

11 
11 

1 
7 

19 
15 

3 
11 

5 
8 
9 
g 
g 

11 
g 

3 
4 

8 
14 

7 
5 
9 
5 

11 
7 
3 
i 

13 
3 
9 

14 
8 
1 
5 

11 
9 
7 

12 
3 
9 
6 

11 
11 
12 
15 

g 
7 

9 
22 
10 
11 
15 

5 
12 

7 
3 
9 

27 
8 

14 
16 
12 

3 
5 

18 
10 
10 

7 
11 

8 
13 
14 
13 
16 
15 
13 

5 

53 
103 

35 
10 
32 
45 
26 
14 
20 
11 
65 

9 
34 
30 
20 
99 
13 
33 
12 
36 
10 
12 
18 
25 
34 
81 
56 
23 
66 

6 

~ 

1. MonthlY d1scharoes are based on United states Geolootcal survey oage data at stations 113345000. "Palouse R. nr Potlatcn. ro• for Nov 1966-NoY 
1986: 4113345300, "Palouse A. at Palouse, WA" tor May 1973-Seo 1980; 113346000. "Palouse R. nr Colfax. WA" for Oct 1955-Sep 1953: t113346100. 
"Palouse R. at Colfax. WA" for oct 1963-May 1979: 113349210. "Palouse R. olw s.F. at Colfax. wA• tor oct 1963-NOY 1987: 113351000. "Palouse R. at 
Hoooer. WA" tor Feb 1951-Dec 1987: 113341400, "E .F. Potlatch A. nr 8ov111, IO" for Seo 1959-Seo 1971: #13332500. "Grande Ronde R. at Rondowa, OR" 
for ,;an 1927-Auo 1987: #13326000, "Wallowa Lake nr ,;oseph, OR" for ,Jan 1927-Auo 1987: and 1:!2415000. "St. Mar tes A. at Lotus. ID" for ,Jan 1927-Seo 
1966. Flow data for gages 113346000 & *13346100 were combined into one record since the gage sites are within tour miles of each other and the 

drainage areas differ by only 6 square miles. 

2. Monthly discharges were computed as follows; 
A. MonthlY tlow data for tne Grande Ronde R. at Rondowa. or. was ad)usted tor storage and evaporation at Wallowa Lake to obtain an unrequlated 

condition. Evaporation loss rates tor Wallowa Lake were computed based on the tntormatlon found ln NOAA Technical Reports NWS 33 & 34. 

B. Irrigated ecreege upstreem of each gage was determined from information provided by the Washington State Dept. of Ecology and the Soil Con
servation Service. Using this information and assumed monthly consumptive use rates. the gage data was adjusted to remove tnc effects of 

lrr~gatton withdrawals UfH!treftm ot t.he rlliQe sites. 

C. The resulting natural dlscharges were correlated using the Hydrologic Engineering Center's program HFC4. "Monthly Streamflow S!mulat1on 
'This program generated any missing nveri\qe monthly flow values from the OP.riod 19?7-1987 for the gagP. on Ule PalouRe l=l. near' Potlatch, 10. 

D. The Harvard Dam site is located npornxlmotcly sixteen miles upstream nt the qage nn the Palouse R. near Potl~tcn. To generate over~qe mon-
thlY streamfJows at thP. dam sltP. tr"· ll'lw<:. tor t.hl' QilQ€ nr;;w f'otJ.ttcn wr•re mult1Plled tJY tne foetor IJ.r.~rll, wn\ch was takPn from il nwvr· 
rclatlnq the annual runoff to tnn tro~!;tn rnui!n elevatlon of tne qayr! slter. ilJonq tnP. IJaJnuse H!Yer. Tnls ilO)ustment rwodUCPd trw ndttH'i!l 
ilvl!l'aqc mnnthly discharges tor the HfH·v,\1'11 llnm !1\te for the nerinO t'lr>/·l~ln/ 

DEC 

262 
53 
52 
64 
79 
17 

530 
16 
74 
51 

159 
28 
38 
47 

128 
696 

14 
295 

13 
281 

15 
49 

188 
86 

101 
101 

45 
20 
61 

g 



-I 
l> 
[JJ 
r 
rn 
l> 
I 
w 

"'-¥ .. ,,.-

TABLE A-3 
PALOUSE RIVER BASIN 

PALOUSE R. NEAR POTLATCH, IDAHO 
USGS GAGE #133.::15000; SECTION 10. TL11N. R5W 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENDAR 
YEAR JAN FEB MAR APR MAY .JUN JUL AUG SEP OCT NOV DEC 

CALENDAR 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV 

1927 
1926 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
19.40 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

:no 
226 

49 
16 
5 

27 
144 
444 

77 
15 

5 
207 

84 
90 

130 
292 
302 

56 
373 
110 
387 
4!51 
as 
50 

239 
60 

353 
136 
73 

447 
42 

NOTES: 

376 
253 

4 
2-46 
119 
13-4 
69 

361 
196 
66 
17 

236 
81 

!523 
19!5 
287 
428 

78 
284 
2!54 

1257 
730 
346 
538 
956 
278 
589 
536 
59 

263 
424 

751 
1029 

151 
311 
674 
954 
839 
675 
233 
281 
200 
330 
913 
996 
240 
608 
665 
235 
569 
!575 

1116 
434 
799 
703 
426 
834 
706 
298 
358 
951 
795 

1082 
1491 
259 
235 
520 

1379 
1059 
666 
308 
380 
481 
312 
680 
699 
206 
513 
732 
314 
694 
461 

1615 
218 
653 
591 
623 

1193 
468 
381 
552 

1151 
837 

377 
359 
101 
113 
114 
808 
527 

30 
508 
3-43 
369 
22-4 
141 
143 
90 

173 
329 

59 
311 
358 
184 

1277 
651 
744 
199 
358 
409 
195 
480 
663 
987 

180 
54 
38 
49 
24 

128 
217 

28 
99 
92 
82 
-44 
47 
23 
64 
70 

175 
23 
52 
81 
79 

188 
58 

381 
92 
69 

176 
121 
120 
128 
141 

34 
5 

18 
23 

2 
23 
32 

6 
26 
30 
22 
19 
17 

3 
26 
24 
39 

4 
2!5 
32 
20 
41 
12 
40 
32 
17 
30 
22 
37 
28 
27 

15 
6 
5 
7 
2 

11 
15 

4 

9 
5 
9 

10 
5 
5 

11 
10 
1!5 

2 
5 
9 
6 

25 
10 
19 
10 
14 
14 
16 
13 
15 
14 

21 
7 
3 
9 
3 

13 
17 

4 

13 
9 
8 

14 
3 
7 

18 
14 
16 

3 
11 
10 
15 
19 

4 
15 
10 
10 
17 
21 
14 

9 
13 

47 
18 

5 
20 

7 
11 
31 
21 

7 
1 

12 
g 

6 
19 
3!5 
12 
18 

5 
11 
16 
31 
2!5 
12 
29 
24 

7 
13 
23 
33 
22 
19 

289 
39 
16 
20 
11 
38 

125 
21 
18 

9 
24 
26 
10 
21 

24!5 
46 
43 
a 

20 
54 
47 
53 
29 
54 
29 
17 
48 
37 
93 
32 
28 

1111 
23 
43 

8 
14 
70 

139 
56 
43 
27 
83 
48 
23 
92 

492 
110 
81 
16 
72 

321 
206 

79 
46 

154 
115 
25 

163 
54 

888 
155 
149 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

279 
935 

88 
168 
115 

19 
37 

667 
73 

485 
75 

330 
709 
637 
648 
255 

2166 
124 
621 

46 
336 

14 
181 
221 
251 
463 
556 

46 
152 

57 

1439 
384 
364 

1376 
289 
543 

50 
1209 

42 
292 
959 
213 
906 
713 

1264 
83 

920 
207 
480 

50 
!586 
314 
326 

1023 
1761 
894 
440 

96 
1027 
389 

524 
973 
681 
461 
496 
366 
433 
812 
669 
494 
221 

1080 
688 
608 

2182 
291 
965 
800 
643 

74 
!54!5 
985 
446 
240 

1097 
957 

1169 
510 
937 
412 

1173 
693 
709 
453 
514 
437 
939 
979 
335 
484 
155 

1598 
522 
658 
796 
157 

1446 
1029 
1442 

133 
373 

1013 
288 
511 
930 
397 
673 

1265 
286 
204 

275 
391 
263 
365 
228 
135 
643 
235 
88 

600 
54 

423 
392 
384 
567 

85 
600 

1144 
476 
63 

210 
698 
234 
237 
298 
233 
284 
276 
161 

75 

64 
116 
89 
78 
86 
42 

196 
108 
32 

128 
25 
69 
84 

398 
113 
32 

256 
145 
86 
28 
51 
46 

199 
201 

63 
52 

283 
128 

38 
39 

21 
30 
16 
17 
16 
8 

30 
19 
8 

20 
7 

23 
26 
53 
31 

4 
31 
35 
27 

7 
29 
16 
33 
51 
31 
33 
45 
19 
18 
21 

9 
10 
10 

8 
11 

7 
19 
15 

2 
4 
5 
4 

10 
15 
16 
2 

10 
29 
23 

4 
16 

7 
12 
14 
14 
14 
16 
13 

5 
6 

12 
21 
11 

7 
13 

7 
16 
10 

4 
2 

20 
5 

13 
22 
12 

2 
7 

16 
13 
10 
18 

5 
14 

9 
17 
17 
18 
23 
14 
10 

14 
33 
15 
16 
23 

7 
18 
10 
5 

13 
41 
12 
22 
27 
18 

4 
8 

28 
15 
15 
11 
16 
12 
19 
22 
20 
24 
23 
19 

7 

96 
156 

53 
15 
48 
69 
42 
22 
31 
17 

129 
14 
51 
46 
30 

151 
19 
50 
18 
55 
15 
18 
27 
38 
52 

123 
85 
35 

100 
9 

1. Monthly d1scnarges are based on United States Geological survey gage data at stations *1334500~ "Palouse R. nr Potlatch. ro· tor Nov 1966-Nov 198~ 
lf13345300. "Palouse A. at Palouse, WA" for May 1973-Seo 1960; tH3346000. "Palouse R. nr Colfax, WA" for oct 1955-Sep 1963: 113346100, "Palouse R. at 
Colfax, WA" for Oct 1fil63-May 1979: #13349210. "Palouse R. blw S.F. at Colfax, WA" for Oct 1963-Nov 1987: 11113351000, "Palouse A. at Hooper. WA" for 
Feb 19!'31-Dec 1997: #13341<400, •e.F. Potlatch R. nr Bovill. IO" for seo 1959•Sep 1971: #13332!500, "Grande Ronde R. at Rondowa, OR" for Jan 1927-Aug 
1987; #13326000. "Wallowa Lake nr Joseoh. OR" for .Jan 1927-Aug 1967:. ano lf12415000, ·st. Maries R. at Lotus. IO" tor Jan 1927-Seo 1966. Flow data tor 
gages lf13346000 & *13346100 were combined 1nto one record s1nce the gage sites are w1th1n four miles of each other and the drainage areas d1ffer by 
only 5 square miles. 

2. Monthly discharges were computed as follows: 
A. MonthlY flow data for the Grande Ronde A. at Rondowa, Dr. was ad~usted for storage and evaporation at Wallowa Lake to obtaln an unregula~eo 

condition. Evaporation loss rates for Wallowa Lake were computed oased on the 1ntormat1on found 1n NOAA Technical Reoorts NWS 33 & 34. 

B. Irrigated ecreege upstream of each gage was determined from information provided by the Washington State Dept. of Ecology and the Soil 
Conservation Service. Usjng this information and assumed monthly consumptive use rates, the gege data was adjusted to remove the effects ot 
irrigation wlthdrawals uostream of the gage sites. 

C. The resulting natural discharges were correlated using the Hydrologic Engineering Center's program Hf.C4. "Monthly Streamflow Slmulat1on." This 
program generated any missing average monthly flow values from the oer1od 1927-1907 for the gage on the Palouse~. near Potlatch. 10. 

DEC 

398 
81 
79 
98 

120 
26 

957 
25 

112 
78 

241 
43 
57 
71 

195 
1057 

21 
4A8 

20 
427 

23 
74 

286 
131 
153 
153 
58 
30 
92 
14 
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TABLE A-4 
PALOUSE RIVER BASIN 

PALOUSE R. AT PALOUSE. WASHINGTON 
USGS GAGE # 13345300: SECT I ON 6, T 16N. R46E 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENDA~ 
YEAR JAN FEB MAR APR MAY JUN. JUL AUG SEP OCT NOV DEC 

CALENDAR 
YEA~ JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
19341 
193!5 
1936 
1937 
1938 
1939 
19.40 
19.41 
1942 
19.43 
194.4 
194!5 
1946 
19.47 
1948 
19.49 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

.42!5 
38.4 

.49 
21 
17 
50 

1.4.4 
791 

86 
26 

9 
207 

92 
90 

170 
292 
32.4 

65 
388 
110 
517 
.451 
215 

50 
286 

85 
365 
192 

91 
767 

58 

NOTES: 

!578 
495 

A 
246 
119 
161 
1.45 
!536 
369 
66 
18 

260 
132 
!5!57 
208 
5!57 
428 
114 
443 
254 

1432 
873 
715 
538 

1068 
560 
589 
698 
101 
263 
63.4 

820 
1029 

151 
363 
787 
954 
839 
845 
233 
299 
200 
330 
913 

1015 
240 
656 
672 
307 
606 
575 

1116 
43.4 
799 
707 
438 
854 
706 
323 
358 
951 
823 

1082 
1491 
292 
274 
674 

1379 
1059 
666 
355 
455 
486 
337 
680 
699 
206 
!552 
732 
354 
721 
.475 

161!5 
225 
693 
666 
689 

1193 
518 
.457 
642 

1195 
899 

382 
376 
103 
119 
146 
808 
550 

37 
!508 
343 
369 
240 
166 
160 
111 
173 
329 

68 
364 
3!58 
199 

1277 
657 
751 
212 
358 
.409 
254 
523 
663 
987 

198 
54 
38 
50 
2-4 

128 
219 

28 
99 
99 
82 
4.4 
50 
23 
64 
81 

175 
23 
5.4 
81 
79 

205 
58 

381 
92 
69 

176 
121 
138 
128 
141 

34 
5 

18 
23 

2 
24 
33 

6 
26 
32 
22 
19 
17 

4 
26 
24 
43 

4 
25 
32 
20 
43 
12 
AO 
32 
19 
30 
22 
39 
30 
27 

16 
6 
5 
7 
2 

11 
18 

4 

9 
6 
9 

10 
6 
6 

17 
10 
22 

2 
5 

11 
6 

28 
10 
21 
12 
1A 
:1.6 
16 
17 
16 
14 

25 
7 
3 
9 
3 

13 
17 

6 
13 

9 
8 

14 
3 
7 

18 
14 
16 

3 
11 
10 
15 
21 

4 
17 
10 
10 
22 
21 
22 
10 
13 

52 
21 

8 
20 

7 
14 
34 
21 
12 

7 
13 
16 
10 
19 
40 
18 
24 

7 
14 
16 
31 
27 
12 
32 
2A 
16 
24 
26 
33 
23 
19 

289 
39 
16 
20 
13 
38 

125 
21 
28 
22 
24 
30 
20 
27 

24!5 
46 
43 
17 
20 
54 
47 
53 
37 
64 
39 
17 
48 
38 
93 
34 
28 

1111 
25 
44 

8 
14 
80 

139 
61 
47 
27 
87 
48 
23 
93 

.492 
113 
81 
16 
75 

356 
206 

79 
46 

154 
115 
25 

188 
54 

888 
155 
149 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

495 
1506 

176 
436 
115 

19 
90 

1689 
73 

485 
106 
670 

12A4 
637 

1840 
351 

1934 
136 
610 

68 
369 

19 
204 
221 
522 
463 
819 

56 
162 

77 

1672 
649 
364 

1376 
289 
543 

67 
1216 

48 
292 
959 
369 

1160 
713 

1264 
128 
902 
206 
.488 

55 
589 
331 
340 

1023 
1761 
894 
745 

96 
1027 
389 

524 
973 
727 
850 
551 
393 
529 
812 
669 
.494 
221 

1080 
698 
721 

2182 
298 
948 
793 
641 

73 
546 
913 
437 
240 

1097 
957 

1169 
711 
937 
A39 

1173 
729 
709 
461 
598 
468 

1007 
980 
360 
484 
157 

1612 
522 
658 
796 
168 

1378 
961 

13A3 
134 
375 
870 
280 
511 

103A 
534 
715 

1265 
368 
240 

325 
399 
269 
420 
232 
137 
643 
266 
104 
500 

59 
451 
392 
387 
674 

78 
!579 

1039 
473 
59 

21A 
597 
235 
266 
300 
287 
314 
284 
214 
100 

64 
125 
89 
61 
66 
42 

195 
108 
32 

128 
26 
72 
99 

398 
115 

21 
254 
141 
97 
20 
56 
45 

218 
201 

70 
58 

283 
128 

A6 
39 

22 
30 
16 
17 
19 
14 
34 
23 

9 
20 

7 

29 
33 
53 
31 

3 
34 
33 
27 

5 
28 
15 
40 
51 
31 
34 
A5 
21 
18 
21 

11 
11 
11 

8 
11 

7 

19 
19 
2 
4 
5 
4 

12 
22 
16 

1 

9 
28 
21 

A 

17 
6 

12 
19 
14 
22 
25 
13 

5 
8 

12 
22 
12 

7 
13 

7 
16 
10 

4 

3 
20 

5 
13 
22 
12 

3 
6 

16 
10 
12 
21 

5 
20 

9 
17 
17 
29 
23 
14 
10 

19 
37 
17 
17 
26 
11 
19 
15 

7 

15 
41 
19 
22 
27 
18 

7 
12 
28 
21 
:15 
14 
18 
20 
19 
30 
27 
27 
23 
21 
12 

96 
156 
53 
20 
48 
69 
42 
22 
31 
17 

129 
15 
51 
46 
40 
51 
23 
53 
27 
51 
17 
22 
28 
38 
52 

123 
85 
41 

100 
16 

1. Monthly d1scnar~ee are based on United States Geological survey o~oe data ~t stations 11334500~ "Palouse A. nr Potlatch. ro· for Nov 1965-Nov 198~ 
*13345300. "Palouse A. at Palouse, WA" tor May 1973-Seo 1980; lf13346000, "Palouse A. nr Colfax. WA" for Oct 1955-Sep 1963: 11113346100. "Palouse R. at 
Colfax. WA" tor Oct 1963-May 1979; #13349210. "Palouse A. blw S.F. at Colfax. WA" for Oct 1963-Nov 1987: 113351000. "Palouse A. at Hoooer, WA" for 
Feb 1951-Dec 1987; 113341400, "E.F. Potlatch R. nr Bovill. ID" for Sep 1959-Seo 1971; #13332500. "Grande Ronde R. at Rondowa. OR" for Jan 1927-Auo 
1987: #13326000, "Wallowa LaKe nr Joseph, OR" for Jan 1927-AUQ 1987: and 112415000. "St. Marles R. at Lotus. ID" tor Jan 1927-Seo 1966. Flow data for 
gages 113345000 & 113345100 were combined lnto one record since the gage sltes are wtthin four miles of each othP.r and the drainage areas d1ffer by 
only 6 square miles. 

2. Monthly dlscharoes were computed as follows: 
A. MonthlY flow data for the Grande Ronde R. at Rondowa. Or. was ad)usted tor storage and evaporation at Wallowa Lake to ootatn an unregulated 

condition. Evaporation loss rates for Wallowa LaKe were comouted based on the 1ntormat1on found 1n NOAA Technical Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determined from information provided by the Washington State Dept. of Ecology and the Soil 
Conservation Service. Using this information and assumed monthly consumptive use rates. the g~ge dote was adjusted to remove the effects of 
1rr1qat1on withdrawal~ upstream of the gage 5ltes. 

C. The result1ng natural discharges were correlated using the Hydrologlc Engineering Center's program HEC4. "Monthly Streamflow Slmulat1on." Th\s 
program generated any missing average monthly flow values from the per1oo 19?.7-t9R7 for the gage on the Palouse n. nt Palouse. WaRhlngton. 

DEC 

398 
81 
79 
98 

120 
26 

957 
25 

112 
80 

241 
43 
57 
71 

195 
100\ 

28 
393 

27 
417 

26 
69 

286 
131 
153 
153 

76 
34 
95 
17 



TABLE A-5 
PALOUSE RIVER BASIN 

PALOUSE AI VEf~ AT COLFAX, WASHINGTON 
USGS GAGE # 13346100: SECTION 11' T 16N. R43E 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENDAR CALENDAI=I 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1927 500 1189 972 1197 .403 199 .43 16 31 82 544 1378 1958 412 1536 451 1167 323 72 25 7 11 22 140 346 

1928 540 495 1174 1.493 386 60 5 6 7 27 103 38 1959 1449 579 837 617 416 326 30 10 28 68 168 100 
1929 63 17 194 407 152 53 19 5 3 8 27 48 1960 126 668 814 801 293 86 13 10 9 17 119 106 
1930 50 257 431 354 139 65 23 7 9 20 34 13 1961 197 1996 1038 543 422 81 14 4 6 18 29 96 
1931 29 212 876 884 154 27 3 3 3 7 25 21 1962 156 346 695 766 237 113 21 10 11 37 67 162 
1932 50 232 1161 1.409 816 128 27 11 13 14 65 112 1963 81 702 350 542 131 48 16 4 7 10 470 39 
1933 328 145 968 1158 550 336 39 18 17 55 235 173 1964 128 171 535 1196 704 ~89 37 22 27 25 79 1123 
1934 791 568 1031 789 42 34 6 4 6 21 37 93 1965 1175 1109 532 1178 241 90 27 19 19 16 26 33 
1935 154 463 279 448 508 99 25 9 13 12 37 54 1966 142 125 660 507 105 26 12 1 2 6 31 116 
1936 32 224 404 659 380 127 36 6 9 7 . 26 33 1967 532 370 521 490 664 j35 19 4 1 13 25 117 
1937 16 42 291 652 389 82 24 9 8 13 53 105 1968 147 998 235 150 54 27 7 2 25 46 139 276 
1938 225 580 330 465 260 77 19 10 1<4 18 51 56 1969 728 340 1410 1674 424 83 26 4 g 23 25 44 
1939 114 169 1170 824 196 62 17 6 3 10 20 34 1970 769 1046 781 529 386 91 35 12 14 25 56 62 
1940 90 557 14!59 806 160 53 6 6 7 19 33 138 1971 694 746 719 670 397 422 54 18 20 34 63 106 
1941 233 280 240 24i 111 76 26 17 24 67 544 492 1972 671 1535 2329 783 666 j12 21 20 13 16 40 319 
1942 305 559 656 697 193 93 26 10 14 19 75 140 1973 413 132 335 188 92 28 4 1 4 7 150 1041 
1943 426 428 768 890 363 280 49 22 16 29 64 88 1974 1934 1412 1184 1521 632 332 42 10 6 12 38 47 
1944 100 191 364 <166 84 4.4 5 2 3 7 23 22 1975 247 424 1214 1065 1039 141 37 44 22 33 69 531 
1945 653 4<43 751 923 354 72 27 5 12 14 39 95 1976 756 608 713 1.411 491 107 34 28 19 22 36 32 
1946 204 296 575 613 383 103 32 11 10 19 108 376 1977 46 61 93 153 82 ,_..

1
46'· 5 2 12 17 75 460 

1947 517 1680 1235 1615 212 108 21 6 15 31 72 212 1978 419 706 625 451 247 ' 66 29 17 21 14 31 42 
1948 682 919 483 229 1277 20!5 47 28 21 39 99 106 1979 21 763 1131 974 677 53 15 6 5 18 26 85 
1949 218 715 853 831 657 58 13 10 4 12 85 54 1980 204 437 437 330 282 223 41 14 20 23 AS 296 
1950 135 538 735 807 751 399 .44 21 17 49 79 203 1981 221 1023 '295 633 266 201 51 19 g 19 51 137 
1951 286 1068 700 864 2.49 122 32 12 10 24 59 136 1982 522 1761 1247 1179 314 i05 32 1<1 20 52 63 195 
1952 89 560 127.4 1278 <113 109 24 16 10 22 24 31 1983 516 914 1i18 662 314 78 39 22 22 36 149 175 
1953 643 777 766 645 <109 218 35 16 22 25 98 188 1984 819 745 1233 872 36B ~94 55 25 29 36 167 85 
1954 271 965 421 577 276 121 22 17 21 35 65 55 1985 86 178 939 1341 318 191 21 13 23 31 74 <11 
1955 164 312 358 849 564 138 42 17 22 50 189 725 1986 344 1219 9<16 519 23<1 51 18 7 14 28 <128 114 
1956 695 310 1286 1404 617 151 34 15 13 31 54 169 1987 100 393 530 284 100 53 21 8 10 12 24 22 
1957 54 407 1116 1021 863 1<16 23 10 4 18 41 174 

~ 

1. MonthlY discharQes are based on United States Geolooical survey oaoe data at stations f13345000, "Palouse R. nr Potlatch. IO" tor Nov 1966-Nov 1986: 
'113345300, "Palouse A. at Palouse. WA" for May 1973-Sep 1980; 113346000, "Palouse R. nr Colfax, WA" for Oct 1955-Sep 1963; #13346100. "Palouse R. at 
Col fax. WA" tor Oct 1963-May 1979; 11'13349210, "Palouse R. blw S.F. at Colfax, WA" for oct 1 963-Nov 1987; lf13351000, "Palouse R. at Hoooer. WA" for 
Feb 1931-0ec 1987; #13341400. "E,F, Potlatch R. nr eov111, IO" for Sep 1959-Sep 1971: #13332500, "Grande Ronde R. at Rondowa, OR" for ..Jan !927-Auo 
1987; #13326000, "Wallowa LaKe nr Joseph, OR" tor ..Jan 1927-Auc 1987; anel 11112415000, ·st. Marles R. at Lotus. ID" for ..Jan 1927-Sep 1966. Flow aata for 
gages '113346000 & 113346100 were combined into one record s1nce the gage s1tes are w1th1n four· miles of each other end the dratnage areas dtffer 
only 6 square miles, 

by 

2. Monthly discheroes were computed as follows: 
A. MonthlY flow data tor the Grande Ronde R. at Rondowa. Or, ~as ad)usted for storage and evAooratton at wallowa Lake to ootatn an unregulated 

condition, Evaporation loss rates for Wallowa Lake were computed based on the information found tn NOAA Technlcal Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gege wes determined from informetion provided by the Washington State Dept. of Ecology end the Soil 
Conservation Service. Us:ing this information and assumed monthly consumpt:ive use rates, the gage data was adjusted to remove the effects 0 f 

--f 1rrlgat1on w1thdrawals upstream of the gage sites. 

l> C. The resulting natural discharges were correlated using the Hydrologic Englneer1ng Center's program HEC4, "Monthly Stre~mf]ow Simulation. • Thts 
(D program generated any missing average monthly flow values from the period 1927-1987 tor the gage on the Palouse R. at Colfax. Washington 
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TABLE A-6 
PALOUSE RIVER BASIN 

PALOUSE RIVER BELOW S. F. AT COLFAX, WASHINGTON 
USGS GAGE #13349210: SECTION 11. T16N. R43E 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENOA~ 
YEA~ JAN FEB MAI=l APR MAY JUN JUL AUG SEP OCT NOV DEC 

CALENDA~ 
YEAR JAN FEB MA~ AP~ MAY JUN JUL AUG SEP OCT NOV 

192'7 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
194!5 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

736 
872 

93 
53 
39 
88 

.1147 
944 
277 

58 
22 

.1108 
185 
159 
404 
454 
678 
125 
753 
278 
783 
823 
356 
157 
.453 
150 
781 
392 
238 
887 
111 

~ 

1189 
695 
126 
378 
301 
282 
186 
593 
463 
384 
127 
667 
308 
637 
5!50 
798 
783 
191 
600 
599 

2191 
1323 

715 
754 

1124 
959 
980 

1001 
394 
474 
802 

1201 
1742 
237 
580 

1194 
1509 
1148 
1382 
344 
579 
406 
330 

1287 
2027 

263 
853 
947 
508 

1013 
732 

1717 
761 

1333 
951 

1131 
1669 
883 
626 
574 

2057 
1476 

14N 
2028 

462 
427 
884 

1558 
1172 
918 
448 
659 
652 
561 
874 
806 
282 
697 
958 
497 
923 
662 

2143 
229 
831 
876 
864 

1410 
722 
577 
897 

1420 
1140 

424 
49.4 
169 
H53 
165 
903 
607 

54 
516 
380 
453 
280 
210 
212 
111 
220 
39.4 

86 
36.4 
396 
239 

1388 
657 
818 
256 
443 
473 
307 
576 
710 
935 

253 
69 
60 
69 
37 

1!50 
336 

38 
138 
130 
92 
77 
73 
!53 
88 
93 

287 
44 
83 

119 
124 
206 

80 
431 
124 
115 
230 
181 
174 
175 
188 

60 
15 
36 
32 
13 
39 
56 
16 
41 
53 
39 
39 
31 

9 
37 
45 
70 

6 
34 
47 
32 
83 
31 
71 
47 
35 
58 
38 
63 
51 
44 

28 
15 

9 
15 

5 
23 
30 

8 
16 

9 
14 
15 
12 
11 
21 
24 
35 

7 
12 
22 
13 
44 
15 
38 
18 
28 
28 
28 
24 
33 
26 

42 
17 
11 
19 

6 
19 
32 
19 
15 

9 
11 
22 

9 
12 
36 
28 
27 

7 
30 
27 
23 
38 

9 
35 
22 
22 
30 
37 
33 
23 
22 

82 
38 
19 
28 
15 
26 
55 
30 
25 
12 
27 
30 
27 
28 
67 
34 
36 
16 
27 
33 
50 
46 
24 
48 
44 
38 
40 
41 
50 
36 
32 

544 
103 

39 
40 
33 
92 

235 
58 
51 
32 
77 
57 
34 
58 

!544 
120 

6.4 
29 
79 

108 
102 
106 
85 

174 
81 
43 
98 
65 

189 
55 
66 

1378 
52 
76 
29 
25 

233 
975 
201 

lO 
47 

203 
124 

74 
247 
646 
242 
123 

67 
220 
459 
296 
135 
96 

328 
249 

71 
188 
85 

834 
181 
174 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

663 
1486 
335 
490 
284 

97 
183 

1636 
222 
756 
200 
985 

1155 
1056 
1364 
598 

1934 
364 

1157 
119 
733 
28 

288 
303 
660 
673 
978 
108 
478 
163 

1575 
890 
689 

2109 
355 

1061 
284 

1449 
203 
479 

1343 
483 

1485 
936 

2210 
208 

1605 
741 
902 
108 
911 

1439 
558 

1342 
2926 
1316 
674 
321 

1550 
488 

702 
1193 

970 
1517 

761 
350 
817 
6!58 
780 
668 
298 

2114 
10!53 
1082 
2959 

389 
1656 
i722 
1167 

134 
713 

1467 
633 
389 

1729 
1414 
1484 
1222 
1176 
719 

1458 
828 
801 
543 
786 
609 

1276 
1314 
540 
661 
172 

1878 
650 
806 
958 
229 

1692 
1136 
1719 

159 
545 

1070 
361 
632 

1315 
571 
839 

1286 
404 
216 

323 
428 
299 
4::19 
239 
177 
735 
283 
130 
839 

78 
501 
481 
471 
742 
120 
674 

1162 
582 

89 
314 
740 
322 
296 
406 
326 
374 
367 
234 

95 

91 
141 
HO 
i17 
115 
65 

210 
116 

.41 
:170 

35 
98 

115 
568 
133 

38 
467 
199 
150 

37 
77 
70 

270 
250 
106 

84 
348 
190 

61 
62 

38 
49 
2.11 
::10 
33 
25 
40 
34 
17 
25 
10 
29 
44 
72 
39 

8 
47 
66 
40 
10 
42 
30 
57 
80 
52 
68 
66 
29 
32 
41 

19 
15 
22 
15 
i7 
10 
27 
28 

3 
7 
8 
7 

19 
28 
38 

6 
30 
53 
39 

9 
32 
10 
26 
28 
19 
33 
36 
20 
16 
19 

31 
43 
29 
11 
19 
16 
34 
25 

6 
5 

32 
14 
27 
35 
27 
10 
15 
37 
29 
27 
39 
10 
30 
18 
32 
30 
42 
40 
30 
14 

36 
68 
33 
29 
45 
21 
36 
22 
12 
21 
49 
28 
35 
47 
36 
17 
26 
50 
36 
25 
29 
36 
3<1 
39 
51 
42 
45 
<11 
37 
15 

190 
229 
119 

42 
79 
63 
89 
38 
<18 
33 

168 
31 
78 
77 
58 

150 
52 

114 
50 
89 
35 
54 
51 
76 
93 

211 
129 
56 

129 
30 

1. MonthlY discharges are based on United States Geolog1cal Survey gage data at stations 11113345000. "Palouse ~. nr Potlatch. ID" for Nov 1955-Nov 1985: 
lf13345300. "Palouse R. at Palouse. WA" tor May 1973-Sep 1980; *13345000, "Palouse R. nr Colfax. WA" tor Oct 1955-Seo 1953; *13346100. "Palouse A. at 
Colfax. WA" tor Oct 1963-May 1979; 11'13349210. "Palouse R. blw S.F. at Colfax. WA" for oct 1963-Nov 1987: 11113351000. "Palouse A. at Hooper. WA" tor 
Feb 1951-Dec 1987; 113341400. "E.F. Potlatch R. nr Bovill. ID" for seo 1959-Seo 1971; #13332500. "Grande Ronde R. at Ronoowa, OR" for Jan 1927-Auo 
1987; 113325000. "Wallowa Lake nr Joseph, OR" for Jan 1927-Aug 1987: and lf12415000, "St. Marles A. at Lotus. ID" for Jan 1927-Seo 1966. Flow data for 
gages *13346000 & 11113346100 were combined into one record since the gage sltes are within four miles of each other and the dralnage areas differ bY 

only 6 souare miles. 

2. Monthly d1scherQes were computed as follows: 
A. MonthlY flow data for the Grande Ronde A. at Rondowa. or. was adlusted for storaoe and evaporation at Wallowa Lake to obtaln an unreoulated 

condition. Evaporation loss rates for Wallowa Lake were computed based on the information found 1n NOAA Technical Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determined from information provided by the Washington State Dept. of Ecology and the So11 
Conservation Service. Using this information and assumed monthly consumptive uRe rates. the gage del~ was adjusted to remove the effects of 

irrigation wlthdrawals upstre~m of the g~ge sltes. 

C. The resultlng natural discharges were correlated using the Hydrologic Englneerlng Center's program HEC4. "Monthly Streamflow Slmulatlon.· Thl~ 
program generated any missing average monthly flow values tram the period 19?.7-1987 for the gage on the Palouse R. blw S. F. at Colfax. WA. 

DEC 

368 
156 
119 
111 
184 
65 

1377 
39 

164 
217 
349 

66 
99 

173 
410 

1427 
74 

765 
64 

596 
77 

130 
362 
229 
245 
292 
219 

<15 
117 
61 



TABLE A-7 
PALOUSE RIVER BASIN 

PALOUSE RIVER AT HOOPER. WASHINGTON 
USGS GAGE #13351000: SECTION 27. T 15N, R37E 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENOM=I CALENDAR 
VEAI=l JAN FEB MAf:=l APR MAY JUN JUL AUG SEP OCT NOV DEC VEAl=! JAN FEB MAR API=I MAY JUN JUL AUG SEP OCT NOV DEC 

1927 1199 1400 2019 1!52!5 7!50 371 179 ,07 116 133 544 1378 1956 662 2697 1036 2050 677 199 92 25 27 63 224 723 
1926 1207 1287 2763 2290 847 118 58 30 17 56 109 119 1959 3014 1707 18.44 1212 701 293 90 56 100 157 319 251 
1929 169 126 463 740 202 122 64 9 11 28 84 158 1960 270 1324 1273 1260 521 208 50 31 52 54 206 237 
1930 179 598 933 535 242 152 32 15 19 56 103 86 1961 514 3627 2125 985 731 239 70 33 43 70 96 218 
1931 81 601 1903 1499 320 60 15 5 7 52 62 87 1962 3.44 626 1296 1215 487 235 54 31 34 91 130 308 
1932 166 674 2076 2257 1163 286 131 72 29 37 123 287 1963 166 2933 599 888 325 135 43 21 25 39 99 132 
1933 802 321 1741 1869 892 417 131 68 92 89 334 2130 1964 321 499 1182 1528 860 309 89 56 67 54 130 1752 
1934 1748 117.4 2179 1272 74 57 16 8 19 96 101 333 1965 2590 2782 1157 1644 540 228 105 50 57 58 83 100 
1935 422 985 540 696 867 228 107 49 40 62 94 136 1966 434 382 1060 720 204 75 27 2 6 26 72 214 
1936 129 1062 1008 1006 564 241 123 54 14 27 62 130 1967 873 800 790 795 977 285 62 8 6 32 69 274 
1937 81 306 678 1107 643 193 99 44 27 48 132 399 1968 306 1561 .484 294 134 58 6 0 41 73 186 410 
1938 779 1584 402 723 451 124 65 42 73 75 121 227 1969 1226 903 3682 2990 949 253 112 39 44 76 86 141 
1939 303 396 2070 1298 378 153 68 44 26 46 76 132 1970 1749 2329 1672 961 657 231 96 56 55 82 139 194 
1940 230 1707 2882 1300 412 79 9 11 18 63 102 356 1971 1997 1271 1.472 1040 586 706 163 54 91 95 128 329 
1941 !586 1390 463 362 229 167 117 94 108 109 544 6·46 1972 1979 3317 3754 1362 1072 289 112 89 51 62 114 596 
19<12 657 1634 1234 1070 340 193 132 26 72 64 185 359 1973 1203 443 603 325 185 70 14 2 7 46 233 2198 
1943 1231 1761 1394 1550 691 397 174 99 40 62 103 245 1974 4502 3353 2387 2543 1015 503 174 95 58 77 119 179 
1944 394 538 918 827 120 82 12 12 8 32 63 113 1975 879 1233 2944 1830 1589 395 196 135 118 128 199 1090 
1945 1473 1550 1898 1082 748 124 73 27 55 .49 100 327 1976 1884 1543 1634 2099 803 309 136 117 92 91 111 122 
1946 610 1040 1202 776 593 214 114 50 50 67 129 682 1977 149 169 216 211 141 75 9 8 47 66 138 740 
1947 1433 3486 2773 2345 489 212 64 32 49 120 260 460 1976 890 1378 1143 816 514 166 149 50 67 53 60 147 
1948 1460 2651 1134 327 1537 455 160 101 82 94 142 236 1979 63 3441 2358 1394 1021 169 75 39 49 53 97 195 
1949 559 1526 2005 1402 1049 153 33 62 9 87 151 153 1960 427 986 1023 580 511 498 162 66 81 59 108 .ll52 
1950 325 1619 1284 1520 1146 571 161 i01 78 101 210 516 1981 513 1783 627 924 485 375 162 56 39 78 120 323 
1951 658 2380 1845 1112 460 287 105 43 40 123 158 35.4 1982 958 4174 2563 1957 685 249 158 85 84 105 172 51.1l 
1952 329 2791 2634 2353 744 226 181 96 61 48 64 118 1983 1283 1914 2318 1174 596 214 186 106 99 103 346 508 
1953 1960 2029 1291 798 765 411 122 72 43 49 99 392 1984 2157 1332 2113 1438 679 546 195 122 105 107 213 401 
1Q54 675 1809 1135 978 446 269 116 72 88 78 120 153 1985 238 81./l 2006 2109 572 325 89 85 102 103 130 124 
1Q55 513 754 896 1536 927 258 116 33 31 gg 349 2101 1986 1122 2456 1782 748 462 191 115 66 93 101 179 215 
1956 2145 1181 3488 2059 990 317 135 68 56 81 119 283 1987 257 878 936 361 187 107 72 48 31 44 70 129 
1957 146 1469 2191 1.459 1364 354 103 60 30 65 89 311 

NOTES: 

1. MonthlY discharges are based on United States Geolog1cal survey gage data at stations *13345000. "Palouse A. nr Potlatch, ro· for Nov 1966-Nov 1986: 
113345300. "Palouse A. at Palouse, WA" for May 1973-Seo 1980; *13346000, "Palouse R. nr Colfax. WA' for Oct 1955-Seo 1963: 113346100, "Palouse R. at 
Col tax. WA" for Oct 1963-May 1979: #13349210, "Palouse R. blw S.F. at Colfax. WA • for De t 1963-Nov 1967: lf13351000. "Palouse A. at Hoooer. WA" for 
Feb 1951-0ec 1987; #13341400, "E.F. Potlatch A. nr Bovill. ro· for seo 1959-Seo 1971: #13332500. 'Grande Ronde R. at Rondowa. OR" for Jan 1927-Aug 
1987: #13325000, "Wallowa Lake nr Joaeo~ OR" for Jan 1927-Aug 1987; and lf12415000. "St. Marles A. at Lotus. ID" for Jan 1927-Sep i956. Flow data for 
gages 113346000 & 113346100 were combined into one record slnce the gage sltes are w1th1n four miles of each other and the drainage areas dlfter by 
only 6 squere mlles. 

2. Monthly d1scharoes were computed as follows: 
A. MonthlY flow data for the Grande ~onde R. at Rondowa. Or. was ad)usted tor storage and evaoorat1on at Wallowa Lake to obtain an unregulated 

con01t1on. Evaporation loss rates for Wallowa Lake were computed oaseo on the 1nformntion founo 1n NOAA Technical Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determined from information provided by the Washington State Dept. of Ecology .!!nd thP. Soi 1 
Conservation Service. Using this information and .!!ssumed monthly consumptjve use rates. the gaqe d~ta was adjusted to remove the effects 0 f 

-1 1rrlq.!!t1on withdrawaJq upstrPam of the !IIICJe site!!. 
)> c. The resulting natural discharges were correlated using the Hydrologlc Engineering <.enter's program HFC4. "Monthly Streamflow Simulation." lJJ Thl!! 

r program generated any missing average monthly flow values from the period 1927-1987 tor the gage on the Palouse River at Hooper. Wastlinqton. 
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TABLE A-8 
PALOUSE RIVER BASIN 

PARADISE en. AT UNIVEnSITY OF IDAHO ~T MOSCOW, IDAHO 
USGS GAGE #13346800: SECTION 12. T39N. R6W 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENOAI=l CALENDAR 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR JAN FEB MAI=l APR MAY Ji.JN JUL AUG SEP OCT NOV 

1927 2-4 22 13 2-4 4 3 1 0 1 0 5 7 1956 7 47 8 11 5 4 1 0 0 1 5 
1928 21 26 74 15 4 1 1 1 0 0 3 2 1959 39 15 41 8 3 2 0 0 1 0 4 
1929 0 10 17 6 3 1 1 0 2 0 0 2 1960 3 20 17 10 3 1 1 1 1 0 3 
15l30 0 19 40 4 3 1 1 0 1 0 0 1 1961 9 31 39 9 5 I' 1 0 0 0 0 1 
1931 0 7 47 5 2 0 1 1 0 0 0 1 1952 6 9 21 7 3 I 1 1 0 0 0 2 \ 1932 0 6 57 12 5 2 1 0 1 0 3 5 1963 0 34 3 7 2 1 1 0 0 0 1 
1933 15 7 46 13 4 3 1 1 1 0 4 8 1964 9 12 33 11 3 

i 
3 1 0 0 0 3 

1934 32 12 17 5 2 1 1 0 0 0 1 5 1965 27 24 11 10 4 2 1 2 0 0 0 
1935 24 11 16 16 3 1 1 1 1 0 1 2 1965 10 2 14 3 2 I 1 1 1 0 0 0 
1936 6 6 26 9 3 1 0 0 1 0 0 1 1967 25 15 7 9 4 i 2 1 0 3 0 0 

1 0 2 4 1966 3 45 3 4 2 I 1 1 0 1 0 4 1937 0 4 41 19 3 1 0 0 \ 

1938 15 13 30 u 3 1 1 1 0 0 1 3 1969 33 8 93 17 5 1 1 1 1 1 0 
1939 1 10 55 5 2 1 1 0 1 0 0 1 1970 30 20 22 6 4 2 1 0 2 0 2 
19-40 0 21 22 8 2 1 1 2 0 0 1 4 1971 29 23 25 8 3' 6 1 1 2 0 2 
1941 1!5 9 5 1i 4 3 1 1 0 0 5 8 1972 39 23 107 13 7 1 1 1 2 0 1 
1942 12 17 10 4 3 1 1 1 1 0 3 5 1973 16 5 6 4 2 1 1 0 3 0 3 
1943 16 19 23 18 4 2 1 1 0 0 1 2 1974 36 32 47 20 4 4 0 0 1 0 1 
1944 !5 8 25 9 2 1 1 1 0 0 0 2 1975 17 37 70 16 6 2 1 2 1 0 3 
194!5 23 7 28 u 4 1 1 0 3 0 2 4 1976 27 30 50 19 4 3 1 0 0 0 1 
1946 6 16 28 .4 3 1 1 1 1 0 3 6 1977 1 3 1 3 2 1 1 0 2 0 2 
1947 19 .o$4 28 9 3 1 1 2 0 0 3 5 1978 16 24 13 14 3 2 1 1 0 0 0 
1948 34 30 10 3 6 2 0 1 0 0 3 4 1979 0 45 38 10 7 1 1 1 0 1 1 
1949 6 21 27 9 5 2 1 1 1 0 2 2 1980 8 19 14 5 5 2 0 0 1 0 1 
1950 8 11 15 20 6 o4 1 0 3 0 3 4 1981 4 32 6 9 3 4 1 0 1 1 1 
1951 24 34 36 9 3 2 0 0 1 0 2 5 1982 16 67 23 17 2 1 1 1 1 1 2 
1952 2 16 58 15 5 2 1 2 1 0 1 2 1983 17 23 20 7 3 1 1 1 1 1 4 
1953 9 24 20 7 3 1 0 1 0 0 2 4 1984 22 12 18 10 3 3 1 1 0 1 3 
1954 10 23 7 19 3 2 0 0 3 1 1 2 1985 2 7 49 16 3 3 1 1 2 1 1 
1955 5 15 15 6 3 2 1 0 1 0 4 7 1986 20 54 15 A 4 1 1 1 1 0 4 
1956 18 19 66 9 5 1 0 0 1 0 1 4 1987 1 10 13 2 2 1 1 2 0 0 0 
1957 11 23 38 20 5 2 1 1 4 0 2 3 

r\ 
I 

~ 

1. Monthly d1scharoes are based on United States GeoloQ1Cal Survey gage data at stations 113345000, "Palouse R. nr Potlatch, ID" for Nov 1966-Nov 
1986; 113345300, "Palouse R. at Palouse, WA" for May 1973-Seo 1980; *13346000. "Palouse R nr Colfax. WA" for Oct 1955-Sep 1963; 1¥13346100. "Palouse A, at Colfax, WA" for Oct 1963-May 1979: 113349210. "Palouse A. blw S.F, at Col fax. WA" for oct 1963-Nov 1987; 113351000, "Palouse R. at Hooper. WA" for Feb 1951-Dec 1987; #13341400. "E.F. Potlatch A. nr Bov) l \. IO" for seo 1959-Seo 1971: * 13332500, "Grande Ronde A. at Ronoowa. OR" for Jan 
1927-AUQ 1987: * 13326000, "Wallowa Lake nr Joseph, OR" for Jan 1927-Aug 1987: ano *12415000, "St. Maries R. at Lotus. ro· tor Jan 1927-Seo 1966. Flow data for gages 1133-46000 & 113346100 were combined into one record since the gage s1tes are w1th1n four miles of each other and the dr;,1nage 
areas differ by only 6 square miles. 

2. Monthly discharges were computed as follows: 
A. Monthly flOW data for the Grande Ronde R. at Rondowa, Or. was ad,usted for storage and evaporation at Wal1owa Lake to obtain an unregulated 

condition. Evaporation loss rates for Wallowa Lake were computed based on the information found in NOAA Technical Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determined from information provided by the Washington State Dept, ot Ecology and the Soil Conser-vatlon Servlce. Us1nq th1s 1ntormatlon and assumed monthly consumptive use rates, the qaqe data was ad)usted to remove the effects of irrl-
galiun wlthdrawals upstream of the gage sites. 

c. The re5ulting natural discharges were correlated using the Hynrologic Engineering Center's program HEC4. "Monthly Streamflow Si mu 1 atlon. • This 
program generated any missing averaqe monthly flow vR!urs lr•om the period 1927-1987 for the gRqe on ~he Palouse R. below S. F. fit Colfax. WA. 

D. Tnat extendeO data set was lnput back Into tne HEC4 progrAm ftS ~ long record statlon along w\tn tne actual gage data tor tne following ganes in the S.F. Pn1ouse R. bl'ls in; gage * 13:146AOO. Pi'lradisP. Cr. i'lt U of l i'lt Moscow. JO. lor nr.t Fl!fl - Oct 1985; gage 111314f3000. !; F >'il}OUflP R. I'll ru llm<'ln. wa. for Feb 1914 - S!!P t 94r! 1> Jan 1qho Sep 1YH\. ~n<l li<lQ!! 111 :J:JiiA!lOO. MiSSOlH' I F I.~ t Cr . nt f1tsll m<'ln. wa. for Fr.on j Cj'j4 - S1~0 Fl40 1:. ..J<~n 
1960 - Sep \<J19 The H£C4 program yener·atcr1 mls:llnq strt!rllnf low datd tor lhf." <itlOVe QdlJt!S In t t1e period 1!::127 - 1987 oroouclnq tne set I) I na t\Jrfll f!verage monthly streamt!ows for the Poradl:.e Cr ill u ot l nt Moscow. Id. flilqe:.lte. 

DEC 

6 
4 
3 
2 
4 
1 

10 
1 
3 
3 
5 
1 
3 
3 
6 
9 
2 
9 
2 
7 
2 
3 
5 
3 
6 
5 
3 
1 
3 



TABLE A-9 
PALOUSE RIVER BASIN 

S. F. PALOUSE RIVER ABOVE MISSOURI FLAT CREEK AT PULLMAN. WA 

USGS GAGE # 13348000: SECTION 6, T 14N, R45E 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

CALENDAR 
CALENDAR 

YEAR JAN FEB l-IAR APR MAY J\)N J\JL AUG SEP OCT NOV DEC YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1927 116 46 75 126 32 13 8 4 3 4 14 85 1958 56 213 44 82 32 32 10 4 5 6 17 99 

1928 104 111 241 80 28 11 5 3 3 6 14 22 1959 525 5l 171 42 16 6 3 1 3 4 11 24 

1929 4 384 89 40 12 4 3 4 3 3 7 4 1960 20 100 91 54 20 6 2 2 2 3 16 18 

1930 5 384 169 23 10 5 3 3 5 4 6 6 1961 50 288 163 45 26 6 2 2 2 3 8 28 

1931 3 370 191 43 7 1 1 2 1 6 3 4 1962 30 37 110 45 19 6 2 2 3 5 5 12 

1932 7 407 219 96 36 17 5 3 5 5 18 27 1963 7 127 22 35 10 5 2 2 2 3 5 9 

1933 65 61 175 84 31 17 5 5 6 2 9 69 1964 30 49 149 76 28 13 4 3 3 3 7 113 

1934 263 44 94 25 6 7 2 1 1 3 4 23 1965 247 158 56 72 19 9 3 2 3 3 4 4 

1935 109 64 92 124 18 4 2 1 1 1 2 4 1966 41 40 70 20 7 4 3 2 2 3 5 16 

1936 50 53 140 35 12 3 1 1 1 1 2 3 1967 75 37 40 41 42 12 3 2 2 4 3 48 

1937 2 14 177 122 15 7 2 1 1 2 3 17 1968 18 101 22 14 6 3 2 3 5 5 17 45 

1938 52 89 135 55 11 3 1 1 1 2 3 4 1969 160 91 313 137 36 8 4 3 4 6 6 11 

1939 7 47 218 26 6 2 1 1 1 1 1 3 1970 168 149 103 39 23 9 6 3 4 5 10 13 

1940 7 87 90 42 7 2 1 1 1 4 20 70 1971 152 80 122 45 22 .41 B 5 5 7 14 40 

1941 11!5 51 36 42 27 19 4 1 2 2 7 65 1972 268 360 305 70 53 16 7 9 6 7 9 65 

1942 40 89 52 21 18 8 2 1 0 1 3 17 1973 85 33 37 21 iO 4 3 4 5 5 41 219 

1943 66 60 119 102 23 10 2 2 2 2 7 10 1974 401 298 184 123 38 23 7 4 4 5 B 14 

1944 19 25 100 43 8 2 1 1 1 3 3 5 1975 87 115 234 95 58 15 B 7 6 9 15 85 

1945 115 29 127 68 25 7 4 6 6 7 9 47 1976 165 133 187 136 40 19 7 7 5 7 8 9 

1946 36 96 118 21 14 3 2 3 4 5 10 34 1977 12 10 14 8 8 4 3 4 5 5 16 55 

1947 111 194 123 65 14 5 5 2 0 1 <I 28 1978 81 128 73 63 25 8 6 5 5 5 7 16 

1948 251 71 57 14 56 16 7 3 4 5 6 16 1979 7 332 161 67 57 9 4 4 <I 6 8 17 

1949 20 162 132 59 42 11 3 3 3 5 10 12 1980 46 103 72 28 28 17 6 4 6 5 9 23 

1950 40 67 82 104 49 28 8 5 6 12 22 37 1981 21 123 42 55 23 18 6 3 5 6 14 56 

1951 116 62 162 52 20 10 3 1 3 3 10 28 1982 79 104 111 105 1i 6 2 1 3 6 15 36 

1952 19 315 226 9' 31 24 8 6 5 7 6 8 1983 75 72 103 33 14 7 3 5 6 6 18 44 

1953 29 95 120 36 16 5 4 2 3 4 12 42 1984 111 105 99 64 20 20 9 10 4 6 6 20 

1954 61 147 52 91 19 13 3 3 5 6 7 10 1985 15 145 180 114 20 15 7 7 6 6 6 g 

1955 34 77 73 31 25 7 2 3 4 4 24 107 1986 73 65 9.:1 24 23 6 2 1 0 5 7 g 

1956 74 63 240 64 33 8 5 3 4 5 16 30 1987 7 98 67 7 4 2 1 2 1 2 2 <I 

1957 60 102 165 118 38 16 B B 6 9 15 26 

~ 

1. MonthlY diSCh81"Q99 are based on United States Geoloo1cal survey oage data at stations *13345000. "Palouse R. nr Pot latch. IO" tor Nov 1966-Nov 

1986: 113345300, "Palouse R. at Palouse. WA' tor May 197 3-Se p 1980: 113346000, "Palouse R nr Colfax, WA" tor oct 1955-Sep 1963; ll3346100. "Palouse 

Fl. at Col fax. WA" tor oct 1963-May 1979: #13349210. "Palouse R. olw S.F. at Col fax. WA" for Oct 1963-Nov 1987: #1335i000, "Palouse R. at Hooper. 

WA" tor Feb 1951-0ec 1997: 1'13341400, "E.F. Potlatel'l A. nr Bovill, IO" ,or SeD s;es-seo 197 ': 11333;?!)00, "Grande ~CHide R. ot ~onClowa. oR• 101" Jan 

i927-AUQ 1987; 113326000. • Wallowa Lake nr Joseph, OR" tor Jan 1927-AUQ 1987; and 1'12415000, 'St. Mar:ies R. at Lotus. ID" tor Jan 1927-Seo 1966. 

Flow data for gages *13346000 & *13346100 were comblned into one record since the gage sites are w1th1n four miles of each other and the 
dra:inl!!ge 

areas differ by only 6 square mlles. 

2. MonthlY discharges were comouted as follows: 
A. MonthlY flow data for the Grande Ronde R. at Aonoowa. or. was ad)usted tor storage and evaooratlon at Wallowa Lake to ootain an unregulateD 

condition. Evaporation loss rates for Wallowa Lake were computed based on the information found in NQAA Technical Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determined from information provided by the Washington State Dept. of Ecology and the Soil Conser-

~ vatlon Serv:ice. Us1ng th:is lnformntlon Rnd assumed monthly con~umptlve use rates. thP. Q<!QP. dRtll was atJ)IJSted to remove the effect'! ot lrrl-

1> gatlon withdrawals upstream of thP. gage s I lt!S. 

CD - c. The resulting n~tural discharges were correlated using the Hydrologic Engineering Center's progr~m HE~4. "Monthly Streamflow Simulation.· This ., program generated any missing nverage monthly flow values trom the per1od 1927-19A7 for thn gRge on the Palouse R. oelow s. F at Coltt1x WA. 

1> 
D. That extended data set was lnout Dack. Into the HEC4 procram as a long recoro stat1on nlonq w1th the actual gaqP data for tne tollnwlno gaq~:s Jn 

I 
thP. s. r·. Palouse A. Oils in: goge * 1334f>f100. Pl'lranise Cr. at u of I at Mor.cow. Jd. for Oct llJ711 - nr. t jCJ/.16: Q69f! Ill ]348000. s. f r'olouse f.\. l'lt 

Pullman. wa. for Feb t9:l4 - Seo 1 ~)4;! ,_ Jon 19GO - Sep 1981. and qage * 13348:)00. Mlssourl flat Cr. i'lt Pul Jman. wa. for Feb 1914 - Scp 19<l0 & Jan 

(.Q 1960 - Seo j Cl7<J. The H~C4 program nPnPrate~ mlss\no streamflow nata for the abnve oann~ \n U1n pr.>rlod 1 q;J? - 1987 producing thP set nf ni'lt ur,, 1 

~ver~qe monthly ~trP~mflowR tor t. hn ~; f of thr> Pii!Oil'lf' r1. ilfHlVI' . M 1 'l~Our· l 1-Jc'lt Lr'f?Pk AI. P11llm•lf\ Ww;t1\nnton QilfJP '>lie 
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CALENDAR 
YEAR JAN 

1927 22 
1928 27 
1929 1 
1930 1 
1931 0 
1932 0 
1933 14 
193-4 60 
193!5 32 
1936 13 
1937 0 
1938 13 
1939 1 
19.40 1 
1941 16 
1942 18 
1943 26 
19.:14 3 
19.:15 21 
19.46 !5 
19.47 29 
19.48 51 
19.49 6 
1950 6 
1951 27 
1952 3 
1953 10 
1954 1.4 
1955 4 
1956 26 
1957 9 

NOTES: 

FEB 

44 
34 
99 

103 
95 
98 
17 

8 
18 
11 

2 
24 

9 
23 
11 
22 
12 

3 
5 

31 
37 
24 
3.4 
17 
12 

107 
15 
3.4 
15 
24 
26 

MAR 

16 
62 
29 
57 
68 
64 
41 
14 
23 
35 
46 
31 
52 
19 

B 
9 

25 
13 
23 
26 
23 
13 
35 
20 
33 
56 
24 
12 
12 
58 
38 

APR 

24 
13 

4 

1 
2 

13 
13 

3 
24 

4 
22 

7 
3 
7 
9 
2 

18 
7 
7 
3 
9 
j 

B 
17 
10 
21 

6 
16 

5 
8 

20 

MAY 

4 

4 
1 
2 
0 
3 
3 
1 
1 
1 
1 
1 
0 
0 
3 
2 
3 
0 
2 
1 
1 
B 
5 
3 
1 
4 

1 
1 
2 
.:1 
3 

JUN 

2 
1 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
3 
0 
1 
0 
1 
0 
0 
3 
1 
6 
1 
2 
0 
1 
0 
0 
3 

JUL 

0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TABLE A-10 
PALOUSE RIVER BASIN 

MISSOU~I FLAT C~EEK AT PULLMAN. wASHINGTON 
USGS GAGE # 13348500: SECTION 6. T 14N. R45E 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 

AUG 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

SEP 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OCT 

1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
2 
0 

1 
0 
2 

NOV 

13 
2 
3 
0 
0 
2 
5 
0 
0 
0 
0 
0 
0 
3 
5 
0 
2 
0 
0 
2 
1 
2 
2 
2 
4 
0 
2 
0 

26 
3 
3 

DEC 

36 
7 

0 
0 
0 
4 

23 
5 
0 
0 
3 
0 
0 

12 
13 

3 
1 
0 

15 
7 
5 
2 
1 
9 
6 
0 

13 
2 

42 
6 
5 

CALENDAR 
~JAN 

1958 8 
1959 74 
1960 4 
1961 10 
1962 5 
1963 1 
1964 4 
1965 57 
1966 5 
1967 27 
1968 4 

1969 45 
1970 46 
1971 .42 
1972 72 
1973 22 
1974 81 
1975 18 
1976 36 
1977 1 
1978 21 
1979 0 
1980 9 
1981 9 
1982 20 
1993 17 
1994 38 
1995 1 
1986 17 
1987 2 

FEB 

26 
21 
29 
85 

5 
40 

9 
32 

6 
8 

26 
22 
31 
15 
89 

B 
61 
28 
29 

1 
35 
91 
27 
36 
33 

7 
30 
AS 
15 
24 

MAR 

11 
40 
19 
44 
24 

3 
37 

7 

11 
6 
3 

93 
19 
39 
57 

5 
35 
63 
38 

2 
15 
3..:1 

9 
10 
29 
19 
28 
62 
17 
10 

APR 

12 
5 
8 
6 
5 
5 
8 
B 

7 
1 

21 
5 
5 

11 
1 

18 
17 
20 

1 
12 
10 

4 

10 
17 

3 
13 
13 

2 
0 

MAY 

4 
1 
2 
3 
3 
1 
2 
2 
0 
7 
0 
2 
2 
2 
8 
1 
5 
4 
4 
1 
3 
6 
4 

2 
0 
1 
2 
1 
3 
0 

JUN 

1 
0 
1 
1 
0 
1 
0 
1 
1 
9 
1 
1 
3 
1 
2 
0 

1 
1 
3 
0 
0 
3 
3 
0 
0 

JUL 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
0 
1 
1 
1 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

AUG 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
2 
1 
0 
0 
0 

SEP 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OCT 

0 
1 
1 
0 
1 
0 
0 
0 
0 

1 
0 
0 
1 
1 
0 
1 
1 
1 
0 
0 
4 

1 
0 
0 
0 
5 
0 
0 
0 

NOV 

7 
7 
2 

1 
1 
0 
1 
0 
3 
0 
1 
2 
1 
9 
1 
2 
1 
2 

1 
3 
1 
3 
3 
1 
0 
1 
0 

1. Monthly discharges are based on United States Geoloo1cal survey gage data at stations *133.45000. "Palouse R. nr Potlatch. ro· for Nov 1966-Nov 
1986; *13345300, "Palouse R. at Palouse, wA· for May 1973-Seo 1980: 113346000. "Palouse R nr Colfax. WA" for Oct 1955-Sep 1963: 14'13345100. "Palouse 
R. at Colfax. WA" for Oct j963-May 1979; #13349210. "Palouse R. blw s.F. at Colfax. WA" for Oct 1963-Nov 1987; #13351000. "Palouse R. at Hooper, 
WA" for Feb 1951-Dec 1987; 11113341400. "E.F. Potlatch R. nr Bovill. IO" ·~or Sep 1959-Seo 1971; *13332500. "Grande RoMeR. at Rondowa. OR" for Jan 
1927-Aug 1987: #13326000. "Wallowa Lake nr Joseoh. OR" tor Jan 1927-Aug 1987: and 1112415000. "St. Marles R. at Lotus. ID" for Jan 1927-Sen 1966. 
Flow data for gages 113346000 & f13346100 were comblned 1nto one record s1nce the gage sltes are w1th1n four miles of each other and the drainage 
areas differ by only 6 square mlles. 

2. MonthlY discharges were computed as follows: 
A. MonthlY flow data for the Grande Ronae R. at Rondowa, Or. was adjusted for storaoe and evaporation at Wallowa Lake to obtaln an unreoulateo 

condition. Evaporation loss rates for Wallowa Lake were computBd based on the infnrm~tlon found in NOAA rechnicaJ Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determined from information prov1ded by the Washington State Dept. of Ecology and the Soil Conser-
v"!tlon Servlr.e l.hlnq thls lnform<"tlnll and assumed monthly ronsumnttve u!le rc'!tP.!l, t.he f'lllf1P. nat<'! w<'l!1 l'!d)usted to remove tt'l!! effr!cts ... , \r·r!· 
g"'tlon w!thdrl'!wals u~stream of the gage !liteR. 

C. The resulting natural discharges were correlated using the Hydrolog1c Engineering Center's progr·am HEC4, •Monthly Streamflow Simulation.· This 
program generated any missing 13verage monLhly flow values from the period El?7-19fll for tr•P. qaqe on the Palouse R. below S F. at Colfax. WA 

D. That extended di'ltll set wa,; lnout back !nto the HF.C4 prooram as a Jono rer:oro r.t.<Hion olonq wtt.h t.hc Actual oaoe data for trw tollowtnq qaqes 1n 
the S.F. Palouse H. basin: gage 113346800. Paradise Cr. at lJ of I l'lt Moscow, ld. for Oct 1'378 - Oct 1985: gt~qe 113348000. :..F. Palouse R. c'!t 
f'ullman. W;,. for Feb 1934- Sen 1942 & J<"n 1960- Sep 1981. and gage tf1JJ4£3~\00. Ml~!>ourl ~lat. Cr at Pullman. Wa. for Feb 1~l:J4- SeiJ 19<~0 & Je~n 

1950- Sep 197~. fhe HfCA oroaram generated missing streamflow Qata for thP ~~~nvr qnqns In tn~ nerlon 19?7- 1987 produclng tne Ger ol natural 
avf"ri'!ge monthly !ltr·eDmflows for thP MJssour·l Flat r.r 11t Pullman.· WA. fliH"P' !111.1~ 

DEC 

32 

2 

2 
1 

28 
0 
3 

13 
9 
1 
2 
8 

21 
46 

2 
18 

1 
15 

2 
2 
3 

15 
7 
g 
<I 

0 
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TABLE A-11 
PALOUSE RIVER BASIN 

s. F. PALOUSE RIVER OAMSITE AT ROBINSON LAKE. IDAHO 
SECTION 1. T39N. R5W 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 
CALENO.t.R CALENDAR 

!JAN FEB MAR APR MAY JUN JU!, AUG sgP OCT NOV 
YEAR !a! AN F!;;B MAR APR MAY !a/!.!N !JU!. AUG SEP OCT NOV DEC YEAR 

1927 17 1 11 18 5 2 1 1 0 1 2 12 1956 6 30 6 12 5 5 1 1 1 1 2 

1926 15 16 34 u 4 2 1 0 0 1 2 3 1959 75 7 24 6 2 1 0 0 0 1 2 

1929 1 55 13 6 2 1 0 1 0 0 1 1 1960 3 14 13 8 3 1 0 0 0 0 2 

1930 1 55 24 3 1 1 0 0 1 1 1 1 1961 7 41 23 6 4 1 0 0 0 0 1 

1931 0 53 27 6 1 0 0 0 0 1 0 1 1962 4 5 15 5 3 1 0 0 0 1 1 

1932 1 sa 31 '" 5 2 1 0 1 1 3 4 1963 1 18 3 5 1 1 0 0 0 0 1 

1933 9 9 25 12 4 2 1 1 1 0 1 10 1964 4 7 21 11 4 2 1 0 0 0 1 

1934 38 6 13 4 1 1 0 0 0 0 1 3 1965 35 23 8 10 3 1 0 0 0 0 1 

1935 16 9 13 18 3 1 0 0 0 0 0 1 1966 6 6 10 3 1 1 0 0 0 0 1 

1936 7 8 20 5 2 0 0 0 0 0 0 0 1967 11 5 6 6 6 2 0 0 0 1 0 

1937 0 2 25 .17 2 1 0 0 0 0 0 2 1968 3 14 3 2 1 0 0 0 1 1 2 

1938 7 13 19 8 2 0 0 0 0 0 0 1 1969 23 13 45 20 5 1 1 0 1 1 1 

1939 1 7 31 4 1 0 0 0 0 0 0 0 1970 24 21 15 6 3 1 l 0 1 1 1 

1940 1 12 13 6 1 0 0 0 0 1 3 10 1971 22 1j 17 6 3 6 1 1 1 1 2 

1941 15 9 5 5 4 3 1 0 0 0 1 9 1972 38 51 d4 10 8 2 1 1 1 1 1 

1942 5 13 9 3 3 1 0 0 0 0 0 2 1973 12 5 5 3 1 1 0 1 1 1 6 

1943 9 9 17 1!5 3 1 0 0 0 0 1 1 1974 57 43 26 18 5 3 1 1 1 1 1 

19-44 3 4 14 6 1 0 0 0 0 0 0 1 1975 12 16 33 14 8 2 1 1 1 1 2 

1945 16 4 18 10 4 1 1 1 1 1 1 7 1976 24 19 27 19 6 3 1 1 1 1 1 

1946 5 14 17 3 2 0 0 0 1 1 1 5 1977 2 1 2 1 1 1 0 1 1 1 2 

1947 16 28 18 9 2 1 1 0 0 0 1 4 1978 12 iS 10 9 4 1 1 1 1 1 1 

19d8 36 10 8 2 8 2 1 0 1 1 1 2 1979 1 47 23 10 e 1 1 1 1 1 1 

19d9 3 23 19 a 5 2 0 0 0 1 1 2 1960 7 15 10 4 4 2 1 1 1 1 1 

1950 6 10 12 15 7 4 1 1 i 2 3 5 1961 3 18 6 9 3 3 1 0 1 1 2 

1951 17 9 23 7 3 1 0 0 0 0 1 4 1982 11 15 16 15 2 1 0 0 0 1 2 

1952 3 45 32 13 4 3 1 1 1 1 1 1 1983 11 10 15 5 2 1 0 1 1 1 3 

1953 4 14 17 5 2 1 1 0 0 1 2 6 1984 16 15 14 g 3 3 1 1 1 1 1 
195d 9 21 7 13 3 2 0 0 1 1 1 i 1985 2 21 26 16 3 2 1 1 1 1 1 

1955 5 11 10 4 4 1 0 0 1 1 3 15 1986 10 9 13 3 3 1 0 0 0 1 1 
1956 11 9 34 9 5 1 1 0 1 1 2 4 1987 1 14 10 1 1 0 0 0 0 0 0 
1957 9 15 2d 17 5 2 1 1 1 1 2 

~ 
1. Monthly discharges are based on United States Geological Survey gage data at stations #13345000, "Palouse ~. nr Potlatch. ID" for Nov 1966-Nov 

1986; #133d5300, "Palouse ~. at Palouse. WA" for May 1973-Sep 1980: il13346000, "Palouse ~ nr Col f;!)(, WA" for Oct 1955-Sep 1963; #13346100. 
"Palouse R. at Colfax, WA" for Oct 1963-May 1979; #133d9210, "'Palouse ~. blw S.F. at Colfax, WA" for Oct 1963-Nov 1987; 113351000. "'Palouse ~ at 
Hoooer. WA" for Feb 1951-Dec 1987; !1113341AOO, "E.F. Potlatch R. nr eovtll. IO" for Seo 1959-Sep 1971; 113332500, "Grande Ronde A. at Ronoowa. OR" 
for Jan 1927-Aug 1987; !1113326000. •wallowa LaKe nr Joseon. OR" tor Jan 1927-Aug 1987: and #12415000, "St. Mar1es R. at Lotus. ro· for Jan 1927-Seo 
1966. Flow data for gages #13346000 & #13346100 were como1ned into one record s~nce tne gage sltes are within tour miles of each other and the 
drainage areas d1fter by only 6 sauare m11es. 

2. MonthlY discharges were computed as follows: 
A. Monthly flow data for the Grande Ronde R. at Rondowa. Dr. was adjusted for storage and evaporation at Wallowa Lake to obtain an unregulated 

condition. Evaporation loss rates tor Wallowa Lake were computed based on the information found ln NOAA Technical Reports NWS 33 & 34, 

e. Irrigated acreage upstream of each gage was determined trom information provided Oy the washington State Deot. of Ecology and the Soil Con
servation Servlce. Using this 1nformat1on and assumed monthlY consumotlve use rates. the gage data was ad)usted to remove the effects of 
irrigation withdrawals upstream of the gage sites. 

C. The resulting natural discharges were correlated using the Hydrologic Engineering Center's program HEC4. •Monthly Streamflow Simulation. • 
This program generated any missing average monthly flow values from the period 1927-1987 for the gnqe on the Palouse River below South Fork at 
Colfax, Wa. 

o. That extended data set was input back into the HEC4 program as a long record station along with the ~ctual gnge d~ta fnr the fallowino qaqes .in 
the S.F. Palouse A. basin: gage *13346800. Paradise Cr . at U of I at MOSCOid. Id. for fk t 197A - Or.t 19Af>: geoe 11 !3348000. s. F. Pl\lOu~e R. at 
Pullman. Wa. for Feb 1934 - Seo 1942 & Jan 1960 - Sep 1981; and gage #13348500, Missouri Flat Cr ~t Pullman. Wa. for FP.b 1934 - Sen 1940 & Jan 
1960 - SeD 1979. The HEC4 prooram generated m1ss1nQ streamflow dnta for the aoove QnQes ln t.he perloo 1927 - 1987 oroouclnq the set Of nattJril J 
averaoe monthly streamflows tor the s. F. Palouse R. aoove M\ssourl . Flat CreeK at Pu 1 Jmnn. wa. oaoP. sJte. 

E. The Robinson Lnke dams~te Is located approximately seventeen miles up~trenm of the gage on the S. F Pelause A. nt Pullm~n. To generate nveraqe 
monthly streamflows at the dam slte. the tlowft for the gage at Pullman were multlplled nv the factor 0 14J. which was taken from a r.urve relat
Ing the annual runoff to the ban1n mean eleviltion of the gage r.lte~ ln the S. F. Palou!'le n. basln. This i!dju:>tment pr·oduced the nattJ"!ll l'lvr.ri'lqP 
monthly dlschorqes tor the Rob\n~un Lakp <lamsltP. for thf! p~r·lod !'J:?!- 19!17. 
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TABLE A-12 
PALOUSE RIVER BASIN 

PARADISE CREEK DAM SITE ABOVE MOSCOW, IDAHO 
SECTION 4, T39N, R5W 

NATURAL AVERAGE MONTHLY DISCHARGE (CFS) 
CALENDAR CALENO.o\R 

YEAR JAN FEB MAR APR M.o\Y JUN JU!:, AUG SEP OCT NOV OEC YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1927 
1929 
1926 
1930 
1931 
1932 
1933 
1934 
193!5 
1936 
1937 
1938 
1939 
19.40 
1941 
1942 
1943 
1944 
1945 
1946 
19.47 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

17 16 9 17 3 2 1 0 1 0 Jl 5 1958 5 34 6 6 4 

0 7 12 4 2 1 1 0 1 0 0 1 1959 26 11 30 6 2 

15 20 53 1i 3 1 1 1 0 0 2 1 1960 2 14 12 7 2 

0 14 29 3 2 1 1 0 1 0 0 1 1961 6 22 28 6 4 

0 5 34 4 1 0 1 1 0 0 0 1 1962 4 6 15 5 2 

0 4 41 9 4 1 1 0 1 0 2 4 1963 0 25 2 5 1 

11 5 33 9 3 2 1 1 1 0 3 6 1964 6 9 24 8 2 

23 9 12 4 i 1 1 0 0 0 1 4 1965 19 i1 8 7 3 

17 8 13 j2 2 1 1 1 1 0 1 1 1966 7 1 10 2 1 
4 4 20 6 2 1 0 0 1 0 0 1 1967 19 ~2 5 6 3 

4 
3 
2 
1 
1 
1 
2 
0 
0 
0 

0 3 30 14 2 1 0 0 1 0 1 3 1968 2 33 2 3 1 3 

11 9 22 8 2 1 1 1 0 0 1 2 1969 24 6 67 12 4 0 

1 7 40 4 1 1 1 0 1 0 0 1 1970 22 14 16 4 3 1 

0 1!5 16 6 1 1 1 1 0 0 1 3 1971 21 j7 18 6 2 1 

11 6 4 8 3 2 1 1 0 0 4 6 1972 28 17 77 9 5 1 

9 12 7 3 2 1 1 1 1 0 2 4 1973 12 4 4 3 1 2 

12 14 17 13 3 1 1 1 0 0 1 1 1974 26 23 34 14 3 1 

4 6 18 6 1 1 1 1 0 0 0 1 1975 12 27 50 12 4 2 
17 5 20 8 3 1 1 0 2 0 1 3 1976 19 22 36 14 3 1 

4 12 20 3 2 1 1 1 1 0 2 4 1977 1 2 1 2 1 1 

1<4 32 20 6 2 1 1 1 0 0 2 4 1978 12 j7 9 10 2 0 

25 22 7 2 4 1 0 1 0 0 2 3 1979 0 32 27 7 5 1 
4 15 19 6 4 1 1 1 1 0 1 1 1980 6 14 10 4 4 
6 8 i 1 14 41 3 1 0 2 0 2 3 1981 3 23 4 6 2 

17 25 26 6 2 1 0 0 1 0 1 4 1982 12 48 17 12 1 1 

1 12 42 11 4 1 1 1 1 0 1 1 1983 12 17 14 5 2 3 

6 17 14 5 2 1 0 1 0 0 1 3 1984 16 9 13 7 2 2 
7 17 5 14 2 1 0 0 2 1 1 1 1985 1 5 35 12 2 1 

4 11 11 4 2 1 1 0 1 0 3 5 1986 14 39 11 3 3 3 

13 14 48 6 4 1 0 0 1 0 1 3 1987 1 7 9 1 1 0 

e 17 27 14 4 1 1 1 3 0 1 2 

~ 
1. Monthly d~scha~ges a~e based on United States Geological Su~vey gage data at stations #13345000, "Palouse R. nr Potlatch. IO" for Nov 1966-Nov 

1986; #13345300, "Palouse R. at Palouse, WA" for May 1973-Sep 1980; 113346000, "Palouse R. nr Colfax. WA" for Oct 1955-Sep 1963; #13346100, 
"Palouse R. at Colfax, lolA* fo~ Oct 1963-May 1979; 113349210, "Palouse R. blw S.F. at Colfax, WA" for Oct 1963-Nov 1987; 14113351000, "Palouse R. at 
Hooper. lolA" tor Feb 19!51-0ec 1987; 113341400, *E.F. Potlatch A. nr Bovill, ID" for seo 1959-Sep 1971; *'13332500, "Grande Ronde R. at Rondowa, oR· 
for ..Jan 1927-Aug 1987; *13326000, •wallowa Lake nr ..Joseph, OR" for ..Jan 1927-Aug :1967: and +12415000. "St. Maries R. at Lotus, ID* for ..Jan 1927-Sep 
1966. Flow data fo~ gages #13346000 & #13346100 were combined into one record stnce the gage sites are within four miles of each other and the 
drainage areas differ bY only 6 square miles. 

2. Monthly discharges were computed as follows: 
A. Monthly flow data for the Grande Ronde A. at Rondowa, Or. was adjusted for storage and evaporation at Wallowa Lake to obtain an unregulated 

condition. Evaporation loss rates for Wallowa Lake were computed based on the information found ln NOAA Technical Reports NWS 33 & 34. 

B. Irrigated acreage upstream of each gage was determtnP.d from tnformatlon proVlded by the wr~sh\ngton State Dept. of Ecology and the So11 Con-
servation Servlce. Using this information and assumed monthly consumptive use rates. the oaoe data was adJusted to remove thP effects of 
irrigation withdrawals upstream of the gage sites. 

C. The resulting natural discharges were correlated using the Hydrologic Engineering Center's proqrem HEC4, *Monthly Streamflow Simulation.· 
This. program generated any missing average monthly flow values from the period 1927-19R7 for the gage 011 the Palouse River below South Fork at 
Col fl!lx. w~. 

0. That extended data set was input back jnto the H(C4 program as a long record station Along with the actu~l Rage data for the follow1ng gnges 1n 
the S.F. Pr.~louse R. basin: gE~ge t¥13346800. Poradise Cr. at U of I at Moscow. Id. for Oct 197B- Oct 1986; gage;~ 1334£1000. s. F. Palou~e R. at. 
Pullman. Wa. for Feb 1934- Sep 1942 & Jan 1CJ50- Sep 1981: end gage 113348500. Missouri Flat Cr. at Pullman. Wr.~. tor Feb 1934- Sco 1940 & di'ln 
1960- Seo 1979. The HEC4 program generated missing streamflow daLA tor the aoove gages in the period 1927- 1987 producing tne set of natural 
average monthlY streamflows for the Paradise Cr. at u of I at Moscow. Id. gage site. 

E. The Pr.~radise Creek damsite is located approximately five miles upstrenm of the gage on Paradise Creek at the University of Idaho at Moscow. To 
generate average monthly streemflows at the dam site. thP. flows tor the gage at Mosr.ow were multiplied by the factor 0.721. which was taken from 
a curve relating the annual runoff to the b~~ln mean elevation of tho gage slte9 In the S. F. Palouse River besln. Thls adlustmcnt produced tt1e 
n~tural ..,verage monthly d1sr.f>llrges for the f'<~radl~w Creek dam:;lte fDI' U1e nerlod 1927 - 1987. 
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EXCEEOENCE PROBABILITY - PERCENT 

~ 
i. Palouse River at Laird oame1te, Idaho; Drainage Area: 67 

sauare miles; Period of Record: Unoaoed site. 

2. The frequency curve was derived 1n a regional analysis using the HEC program "Regional 
Frequency Computation, • 723-X6-L2350, to extend the records of the following USGS 
streamflow gaging stations. 

STATION 
Palouse R. nr. Potlatch. IO. 
Palouse R. at Colfax. w.t.. 

DRAINAGE 
AREA PERIOD OF RECORD 

1904, 1915-19. 1948 & 1967-86 
1910. 1934, 1948 & 1956-79 
1955-85 
1910. 1948. 1963-85 

Palouse Fl. trlb. at Colfax, WA. 
Palouse Fl. blw. S.F'. at Colfax, WA. 
Palouse R. et Hooper. WA. 
Mtsscurl F'lat Cr at Pullllan. W.t. 

USGS f 

133.45000 
!3346100 
!3349300 
13349210 
!3351000 
13349!500 
13348400 
133.48000 

317.0 SQ 11\1, 
497.0 SQ 11\1. 

2.1 so.ml. 
796.0 so m). 

2500. 0 so mi . 
27 l SQ m1. 
0.9 so.mi. 

132.0 so.ml. 

1898-99. 1901·07. 1909-17. 1948 & 1951·86 
1935-40, 1948, & 1950-?9 

Missouri Flat Cr. trib. at Pulllllan, WA. 
S.F. Pelovae R. abv. Mlssovrl Flat Cr. 
at Pull ~nan, WA. 

1955-71 & 1974 
1910. 1933-42, 1948 & 1959-81 

The regional analya1a produced an extended record for each of the gage sites for the period 
1898-Qg, 1gQ1-Q7, 1909-19, 1933-42, 1948 & 1951-86. 

3. The freQuency curve for eech of the extended record seta was computed us1no the 
MFlood Flow FreQuency Analysis" program. 723-X6-L7550. Median pJott1ng poslt1ons 
and a genere11zed sKew coefficlent of 0.20 were ueed in tne program. D1scnaroe 
date generated bY the progra~ was plotted vs. (drainage area x normal annual 
prec1p1tation) values for the probab111ties 0.10, 0.02, O.Oi & 0.002. These 
curves defined the relationship between discharge, probability and basin 
character1at1cs, and were used to generate discharge values for the 
stated probeb1l1t1ea at the Palouse River at La3rd Oama1te. The 
computed etet1et1cs define the curve that best fits 
the four data points. 

5 10 20 50 100 500 

AVERAGE RECURRENCE INTERVAL - YEARS 

COMPUTED STATISTICS 
Maan Logarithm 
Standard Deviation 
0Pt11111Zed Skew 

2,g!;M;o4 

0.2957 

-0.0437 

PALOUSE RIVER BASIN 
Palouse River at 

Laird Oama 1 ta, Idaho 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Welle Welle - Hydrology Branch 

.J. Sanda November 1988 

B. 000 

6, 000 

4, 000 

2, 000 

1. 000 

BOO 

600 

400 

200 

0 
z 
0 
u 
w 
(f) 

C! 
w 
a. 
._ 
UJ 
UJ 
LL 

u 
H 
£D 
::J 
u 
z 
H 

UJ 
(!) 
a: 
<{ 
I 
u 
(f) 
H 
a 



0 z 
0 

20, 000 

10,000 

8, 000 

6, 000 

. -. fd 4. 000 
(I) 

I• 

a: 
w 
0... 

t-
w 
w 
lL. 

u 
H 
m 
::> 
u 
z 
H 

w 
(!) 
a: 
< 
:X: 
u 
(I) 
H 
0 

2, 000 

i, 000 

800 

600 

400· 

200 

1. Palouse River at Harvard Oams1te. ldano; ora1naoe Area: 148 square 1111es: 
Period of Record: Ungaged &1te. 

2. The frequency curve was derived 1n a regional analys1s using the HEC program ·Aeglonal 
Frequency Computation, • 723-X6-L2350. to extend the records of the following USGS 
streamflow gaging stations. 

STATION USGS I 
DRAINAGE 

AREA PERIOD OF RECORD 
Palouse R. nr. Potlatcl'l. !0. 
Palouse R. at Colfax. WA. 
Palouse R. tr1b. at Colfax. WA. 

!3345000 
13346100 
13349300 
13349210 
13351000 
13348500 
13346400 
13346000 

317.0 sQ mi. 
497.0 sq m;. 

2.1 sQ mi. 
796.0 sq mi 

2500 . 0 so mi . 
27. 1 sq m1. 
0. 9 so ml. 

132. o SQ mi. 

'1904, 1915-19. 19.:16 & 1967-66 
1910. 1934. 1946 & 1956-79 
1955-65 
1910. 1948. 1963-65 Palouse R. blw. S.F. at Colfax. WA. 

Palouse R. at Hooper. WA. 
Missouri Flat Cr at Pullr~an. WA. 
Missouri Flat Cr. trib. at Pull11an, WA. 
S.F. Palouse A. abv. M1SSOUr1 Flat Cr. 
at Pull111an. WA. 

1696-99, 1901-07. 1909-17. 19~8 & 1951-85 
193~-40. 1948. & 1960-79 
1955-71 & 1974 
1910. 1933-42, 1948 s 1959-61 

The regional analyaia produced an extended record for each of the gage sites for the per~oo 
1898-99, HI01-07, 1909-19, 1933-42, HMB & 1951-86. 

3. The freQuency curve for each ot the extended record set& was computed using the 
•Flood Flow FreQuency Analysis" program. 723-X6-L7550. Median plotting positions 
and a generaliZed ekew coeft1clent of 0.20 were used 1n the program. Discharge 
data generated by the program was plotted vs. 1ora1naoe area x normal annual 
prec1p1tet1on) values for the prooa0111t1es 0.10. 0.02, 0.01 & 0.002. These 
curves defined the relationship between discharge, probability and basin 
characteristics. and were used to generate discharge values for the 
stated probabilities at the Palouse A1ver at Harvard Oa~s1te. 
The computed statistics define the curve that oest fits 
the four data points. 

5 10 20 50 100 

AVERAGE RECURRENCE INTERVAL - YEARS 

500 

PALOUSE RIVER BASIN 

COMPUTED STATISTICS 
Mean Logar 1th11 
Standard Deviation 
0Pt1111Ztd Skew 

3.2257 
0.3073 

-0.0607 

Pelouee River est 
Herverd De me ite, ldeho 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Walla Hydrology Branch 

..J. &lnda November 1988 
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1. Palouse River near Potlatch, Idaho; USGS Stat ion Number 13345000; Drainage Area: 317 
square miles: Period of Record: 1904, 1915-19. 1948 & 1967-85. 

· 2. The frequency curve was derived in e regional analysis using the HEC program "Regional 
Frequency Computation, • 723-X6-L2350, to extend the records of the following USGS 
streamflow gaging stations. 

40, 000 
STATION 

Palouse R. Potllltch. 10. 

USGS I 

13345000 
13346100 
13349300 
13349210 
13351000 
13348500 
13348400 
13348000 

DRAINAGE 
AREA 

317.0soml. 
497.0 so ml. 

2 l so ITil 

796 0 SQ mi 
2500 0 SQ m: 

27. 1 SQ mi. 
0.9 sQ mi 

132.0 SQ 11\l. 

PERIOD OF RECORD 
t90.a, t915-19. t9.ae & tss~-e.:o 
1910. 1934. 1946 & 1956-?'? 
1955-85 
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Palouse R. lit Colfax. WA. 
Palouse R tr1D. at COlfax. WA 
Palouse R blw. S. F at Colfax. WA 
Palouse R. at Hooper. WA 
Missouri Flat Cr. at Pullman. WA. 
Missouri Flat Cr. triD. at Pullllan, WA. 
S.F'. Palouse R. abv. Mtssourl Flat Cr 
at Pullman. WA. 

1910, 1948. 1963-85 
1898-99. 1901-07. 190;)-~7 19Ai: 
1935-40. 1948. & t96C-79 
1955-71 & 1974 
1910. 1933-42. 1948 & 1959-8! 

This analysis produced en extended record for the Palouse R. nr. Potlatch 
gage sHe for the period 1898-99, 1901-07. 1909-19. 1933--42, 19-48 & 1951-86. 

3. The frequency curve end stet1st1cs were computed using the "Flood Flow Frequency 
Analys1a" program. 723-X6-L7550. Medlen plotting pos1t1ons, a historic perlod 
of 89 years, and a generalized skew coefficient of 0.20 were used in the program. 

/ 
/ 
/~ 

4. The confidence limits shown were computed based on the 26 years of systematic ~~· ~ 
recoro and one hlstor1c event recorded at the Palouse R. near Potlatcn ~ 
gage s1te for a h1stor1c period of 58 years. They do not reflect ./ • / 
the data generated by the regional frequency analysis. ~ ~ ~ 

0.05 CONFIDENCE 

EXPECTED PROBABILITY ~ 

EXCEEDENCE 
PROBABILITY 

5 10 20 50 100 500 

AVERAGE RECURRENCE INTERVAL - YEARS 

CONFIDENCE LIMIT 

600 

COMPUTED STATISTICS 
Mean Logarithra 
standard Deviation 
computed Skew 
Adopted Skew 

1; 

3.532Q 

0.2227 
0.0161 
0.0000 

PALOUSE RIVER BASIN 
Palouse River 

near Pot l etch, Idaho 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Welle Hydrology Branch 

J. Sends November 1988 
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1. Palouse River at Potlatch. Idaho; Drainage Area: 250 square m11es: 
Period of Record: Ungaged &1te. 

2. The frequency curve was derived 1n a regional analysls using the HEC program "Regtonal 
Frequency Computation. • 723-X6-L2350. to extend the records of the following USGS 
streamflow gaging stations. 

STATION 
Palouse R. nr. Pot latcn. IO 
Palouse R. at Colfex. WA 
Palouse A. trH>. !It Colfax. WA. 
Palouse A. Olw. S F !It Colfax. WA 
Palouse R. at Hooper. WA. 
Missouri Flat Cr at Pullflan. WA. 
Missouri Flat Cr. tr1b. at Pul111an. WA. 
S.F. Palouse R. aov. Missouri Flat Cr 
at Pull11an. WA. 

USGS ' 13345000 
13346100 
13349300 
13349210 
13351000 
13348500 
13346400 
13348000 

DRAINAGE 
AREA 

3P .0 so mi 
497.0 SO mi 

2.1 SQ mi. 
795.0 sq mi 

2500.0 SQ .mi. 
27 1 sq mi 
0.9 sq .m1. 

132.0 so .mi. 

PERIOD OF RECORD 
1904, 1915-19. 1946 & 1957-6E 
1910. 193<:. 1948 & 1956-79 
1955-65 
1910. 1948. 1953-85 
1898-99. 1901-07. 1909-17. 19.05 
1935-40. 1948. & 1950-79 
1955-71 & 1974 
1910. 1933-42. 1946 & 1959-6! 

c 195J-8c 

The regional analysie produced an extended record for each of the gage sites for the period 
1898-g9, 1901-07, 1Q09-1Sl. 1g33-42. 1948 G 1951-86. 

3. The frequency curve for each of the extended record sets was computea using tne 
"Flood Flow Frequency Analys1s" program. 723-X6-L7550. Median plotting positions 
and a generalized skew coefficient of 0.20 were used 1n the program. Discharge 
data generated by tne program was plotted vs. (drainage area x normal annual 
prec1p1tat1on) values tor the prooab111t1es 0.10. 0.02, O.Oj & 0.002. Tnese 
curves defined the relationship between discharge. probability and basln 
characteristics. end were used to generate discharge values for the 
stated probabilities at the Palouse River at Potlatch site. 
The co~puted statistics define the curve that best 
fits the four data points. 

5 10 20 50 100 500 

AVERAGE RECURRENCE INTERVAL - YEARS 

COMPUTED STATISTICS 
Mean Logarithll 
Standard Dev1at1on 
Opt1111zeo Skew 

3.3603 

0.303-4 

-o.0-412 

EXCEEOENCE PROBABILITY - PERCENT 
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1. Palouse River at Palouse, Washington: Drainage Area: 360 square miles: 
Period of Record: 197..:-ao; USGS station number: 13345300 

2. The freQuency curve was derived 1n a regional analysis using the HEC program "Regionaj 
Frequency Computation. • 723-X6-L2350. to extend the records of the following USGS 
streamflow gaging stations. 

STATION 
Palouse R. Potlatch. IO 
Palouse R. at Colfax. WA. 
Palouse R trH>. at Colfax. lolA. 
Palouse R. blw. S.F. at Colfax. WA. 
Palouse R at HOoper. WA 
Missouri Flat Cr. at Pull,.ar.. WA. 
Missour1 f'let Cr tr10 at Pullman. WA 
S.F. Palouse A. aov. Missoun Flat Cr 
at Pullman. lolA 

USGS ., 
13345000 
13346100 
13349300 
13349210 
13351000 
133.485(10 
13348400 
13348000 

DRAINAGE 
AREA 

317. 0 SQ "''. 497 .0 SQ m1. 
2 1 SQ "'' 796. 0 SQ mi. 

250C 0 SQ "'' 27. 1 SQ mi. 
0 9 SQ "'' 132 0 SQ "''· 

PERIOD OF RECORD 
1904. 1915-19. t94e & 1967-8€ 
1910. 1934. 1946 & 1956-79 
1955-85 
1910. 1948. 1953-85 
1898-99. 1901-07. 1909-17. 19-<!:: 
1935-40. 1948 & 1950-79 
1955-71 & 1974 
1910. 1933-42. 1946 & 1959-81 

t95J-e:: 

Since the Palouse R. at Palouse gage had less than ten years of data it was treated as an ungaged 
location end was not included in the regional frequency computations. The regional analysis 
produced an extended record for each of the gage sites for the period 1898-99. 1901-07. 
1909-19, 1933--42. 19-48 & 1951-86. 

3 .•. .Th.e J.I'."_QuJtr:lcY .. c.Yrve for eac.no.Lth.!tJHLt_andad. recoro.se:tsw.as.co.mPY.t!.t.d .IJsJn.IL.t.ne 
•Flood Flow Frequency Analysis• program. 723-X6-L7550. Median plotting positions 
and a generalized skew coefficient of 0.20 were used in the program. Discharge 
data generated by the program was plotted vs. (drainage area x normal annual 
precipitation) values for the probabilities 0.10. 0.02. 0.0, & 0.002. These 
curves defined the relationship between discharge, probability end basin 
characteristics, and were used to generate discharge values tor the 
stated probabilities at the Palouse River at Palouse. Washington 
gage a1te. The co~puted statistics define the curve that 
best fits the four data points. 

5 10 20 50 100 500 

AVERAGE RECURRENCE INTERVAL - YEARS 

. .i 

COMPUTED STATISTICS 
Mean Logarithra 
Standard Deviation 
0Pt1111Ud Skew 

3.4312 
0.3208 

-o .1083 

EXCEEOENCE PROBABILITY PERCENT 

PALOUSE RIVER BASIN 
Pelouee River 

et Pelouee. Washington 

ANNUAL PEAK DISCHARGE 
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1. Palouse River at Colfax. Hasnlngton; Drainage Area: 497 square mlles; Per1oo ot Aecoro: ~910. 

1934. 1948, G 1956-79; USGS Gaging Station: 13346100. 

2. The frequency curve was der1ved 1n a regional analysis using the HEC program •Aeglonal 
Frequency Co~putation. • 723-X6-L2350. to extend the records of the following USGS 
streamflow gaging stations. 

STATION USGS f 
DRAINAGE 

AREA PERIOD OF RECORD 
40. 000 Palouse R. nr. Potlatch. ID 13345000 317.0 sQ ml. 1904. 1915-19. 1949 1: 1957-86 

Palouse R at Colta•. WA. 13346100 497.0 sq mi 1910. 1934. 19-'2 & 1955-79 
Palouse R. trH>. et Colfax. W.l. 13349300 2.1 sq m;. 1955-65 
Palouse R Dlw. S.F'. at Colfax. W.l 13349210 796.0 sq mi l910. 1948. 1953-85 
Palouse R. at Hooper. WA. 13351000 2500.0 sq mi. 1898-99. 1901-07 1909-17. 1948;; 1951-86/ 
Missouri Flat Cr at Pulllllan. WA 13348500 27.1 sq mi 1935-40. 19-'8. & 196>79 
Milssouri Flat Cr. trib. at Pu!J.,an. WA 13348400 0.9 sq m1. 1955-71 & !974 
S.F. Palouse R. aov. MiSsouri Flat Cr 13348000 132.0 SQ.mi. 1910. 1933-42, 1948 S. !959-81 
at Pull111an. WA. / 

20, 000 
This analysis produced an extended record for the Palouse River at Colfax gage &ite ~ ~ 
for the period 1898-99, 1~01-07, 1909-19. 1933-42, 1948 G 1951-86. / ~ 
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3. The frequency curve end etat1st1cs were computed us1ng the "Flooa Flow ~ ~ 
FreQuency Analysis• progra~. 723-X6-L7550. Medlen plotting pos1t1ons. ~/ 
a historic period of 89 years end e generalized skew coefficient of ~ 

0.20 were used 1n the prooram. ~ . 

4. The confidence limits shown were computed based on the 24 years of ~ 
systematic record and 3 historic events recorded at the Palouse ~ 

10, 000 A. at Colfax gage site for a historic period of 70 yel!rs. / 
They ao not reflect the data generateo bY the ~ 

/ 
/ 

8, 000 

6, 000 

4,000 

regional freQuency analysis. / 

/ .·/ 
y 0.05 CONFIDENCE LIMIT~/ 

/ .~ 
/ ~ 

/ /2 5 

/ 
_,/ EXCEEDENCE 

~ PROBABILITY 

10 20 50 100 

/ 7 
~/ / 

AVERAGE RECURRENCE INTERVAL - YEARS 

500 

2,000~ /~ 
'/' 0.95 CONFIDENCE LIMIT 

i, 000 

'?/ 
~EXPECTED PROBABILITY 
/ 

• LOW OUTLIER 

COMPUTED STATISTICS 
Maan Loger1thrt 
Standard Deviation 
Computed Skew 
Adopted Skew 

3.6342 

0.2141 

0.2204 

0.2000 

EXCEEDENCE PROBABILITY PERCENT 

PALOUSE RIVER BASIN 
Peloues River et 

Col fex. Weeh ington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer Diatrict 
Welle Welle - Hydrology Branch 

.J. Sends November 1988 
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80,000 

60,000 

40, 000 

20, 000 

10,000 

8, 000 

6. 000 

-4. 000 

2, 

STATION 
Palouse A. nr. Potlatcn. ID 
Palouse R at Colfax. WA. 
P11louse R. trlt>. at Colfax. WA 
Palouse R Olw S F at Colf111. W.t. 
Palouse A. at Hooper. WA. 
Mlssour:l Flat Cr at Pul 111an. IH 
Missouri Flat Cr trlb. at Pull1111n. WA. 
S.F. Palouse R. abv. Missouri Flat Cr. 
at Pul !man. WA. 

USGS f 

13345000 
13346100 
!3349300 
13349210 
13351000 
13348500 
13348400 
13348000 

DRAINAGE 
AREA 

3l70SQ1t\l. 
497 0 so 

2 l so ml 
796 0 sq ml 

2500.0 so 0\l 
27 l sq m1 

0 9 so m1 
132 0 so m1 

PERIOD OF RECORD 
1904. 1915-19. !S-'~8 & !957-Se 
191C·. 1934. 1942 G 1956-79 
1955-85 
1910. 1948. 19!':3-85 
1898-99. 1901-07 . 1909-17. 1946 G 
1935-40. 1948 & 196·:0-79 
1955-71 & 197~ 
1910. 1933-42. 1948 & 1959-81 

195!-SE. / 
/ 

/ 
EXPECTED PROBABILITY7>. ~ 

/ /. 

/ ~ ·/ 

/ 
/ 

/ 
EXCEEDENCE 

PROBABILITY 

/ / 
0.05 CONFIDENCE LIMIT~/ / 

/ / /. % 5 10 20 50 100 / 
500 

~ AVERAGE RECURRENCE INTERVAL - YEARS 

/ / 
/ 

/ 

/ 
/ 

/ 

; <_ 0. 95 CONFIDENCE LIMIT 

1. Palouse River below South Fork at Colfax, Washington: USGS Station Number 13349210; 
Drainage Area: 796 square miles; Period of Record: 1910, 1948. G 1963-85. 

1. 000 2. The frequency curve was derived in a regional analysis us1ng tne HEC program "Regional 
FreQuency Computation. • 723-X6-L2350, to extend the records of the USGS streamflow 
gegtng stations snown above. This analysis produced an extended recoro for t~e 

• LOW Palouse R. below Soutn Fori< at Colfax gage site for tne period 1898-99. i901-07. 
· OUTLIER 1909-19, 1933-42, 1948 G 1951-86. 

3. The frequency curve end statistics were computed using the "Flood Flow Frequency 
Analysis" program. 723-X6-L7550. Median plotting positions . a tl1storlc per1oo of 89 
years. end a generalized skew coefficient of 0.20 were used 1n tne progra~. 

4. The confidence limits shown were computed beseo on the 23 years of systematic record 
end two historic events recorded at the Palouse River below South Fork at Colfax gage 
site for a historic period of 76 years. They do not reflect the data generated by t~e 

regional frequency analysis. 

COMPUTED STATISTICS 
Mean Logarithm 
Standard Deviation 
computed Skew 
Adopted Skew 

3.8018 
0.2-440 
0.1782 
0.2000 

PALOUSE RIVER BASIN 
Palouse River below South 

Fork at Colfax. Washington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Wells Welle Hydrology Brench 

.J. Sends NOVBII'lber 1988 

EXCEEDENCE PROBABILITY - PERCENT 
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80,000 1. Palouse River at Hoope:-. wasn1ngton: USGS Sta~:on Nur..::Je- 133::~;)0C 0=-.:::na;;e 
square miles; Period ot Aecoro. 1898-99. 1901-07. 19C9-17. l94Ci & ~95:-86. 

Area 

/ 
2. 

60,000 
The frequency curve was derived in a regional analysis using the HEC progra~ 
"Regional Frequency Co~~putation. • 723-X6-L2350, to extend the recoros of the 
USGS streamflow gaging stations shown below. This analysis produced an 
extended record for the Palouse R. at Hooper gage site tor the period 
1896-99. 1901-07. 1909-19. 1933-42, 1948 & 1951-66. 'i 

40, 000 3. The frequency curve end statistics were computed using the "Flood Flow 
Frequency Analysis" program. 723-X6-L7550. Median plotting positions 

/~ 
/fi / 

20, 000 

10, 000 

e. ooo 

6, 000 

4, 000 

• a historic record of 89 years, and a generalized skew coefficient 
of 0.20 were used in the program. 

4. The confidence limits shown were computed based on the 53 years 
of systematic record and two historic events recorded at the 

/h 
Palouse River at Hooper gage site for a historic period 
of 89 yea~s. They do not reflect the data generated 
by the regional frequency analysis. 

/// 
/.// ~XCEEDENCE_/ 

~- ~ ~ PROBABILITY 

/ .. // 
0.05 CONFIDENCE LIMIT>~// 

5 10 20 50 100 500 
/· ·/ 

/., .7/2 
/ ;/ 

AVERAGE RECURRENCE INTERVAL - YEARS 

/.·~ 
~ ~ 0.95 CONFIDENCE LIMIT 

/ ?'. '/ 

2.oooA. / 

..; 

, ~EXPECTED PROBABILITY 

/ 

1. 000 

• LOW OUTLIER 

• LOW OUTLIER 

STATION USGS f 

--! Palouse R. nr. Potlatcn. 10. 
Palouse R. at Colfax. w.t.. 

13345000 
13346100 
13349300 
13349210 
13351000 
133-48500 
13348400 
13348000 

Palouse R. trilL at Colfax. WA. 
Palouse R. tllw. S.F. at Colfax. W.t.. 
Palouse R. at Hooper. W.t.. 
Missouri Flat Cr at Pullrutn. WJ.. 
Hiss our 1 Flat Cr. tr 1b. at Pull11an. WA. 
S.F. Palouse R. aov. Missouri Flat Cr. 
at Pull11an. WA. "NOTENW 

COMPUTED STATISTICS 
Mean Logarithm 
Standard Deviation 
Computed Skew 
Adopted Skew 

3.9126 

0.281!5 

0.0922 
0.1000 

DRAINAGE 
AREA 

317.0sqm1. 
"'97 .0 sQ mi 

2. 1 SQ. mi. 
796.0 SQ mi. 

2500.0 sQ mi. 
27. 1 SQ mi 
0. 9 SQ mi. 

132.0 SQ mi. 

EXCEEDENCE PROBABILITY - PERCENT 

PERIOD OF RECORD 
1904. 1915-19. 194E & !957-66 
1910. 1934. 1948 & 19~£:-79 
1955-85 
1910. 1948. 1963-85 
1898-99. 1901-07. 190S-17. l9-i8 f. !951-85 
1935-40. 1948. & 1950-79 
1955-71 & 1974 
1910. 1933-42. 1946 E; !959-61 

PALOUSE RIVER BASIN 
Palouse River 

at Hooper. Weahington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Walle Hydrology Branch 

.J. Sands November 1988 
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1. South Fork Palouse River at Robinson LaKe. Ioeno Damslte: 0ra1nage Area: 8.3 SQuare 
~1les: Period of Recora: Ungaged slte. 

2. The freQuency curve was derived in a regional analysis using the HEC program "Regional 
FreQuency Computation, • 723-X6-L2350. to extend the records of the followlng USGS 
stree~flow gaging statlons. 

STATION 
Palouse R. nr. Potlatch. ID 
Palouse R at Colt a~. WA 
Palouse R. tr1b. !It Colfllx. WA. 
Palouse R b)w. S.F at Co Jf ax. WA 
Palouse R. at Hooper. WA. 
Missouri Flllt Cr at Pull11an. WA. 
Missouri Flat Cr. tr!b. at Pull11an. 
S.F. Palouse A. &Ov. MISSOuri Flat 
at Pull11an. WA. 

USGS ' 13345000 
!3346JOC 
!3349300 
13349210 
13351000 
13348500 

WA. 13348400 
cr 13348000 

DRAINAGE 
AREA 

317.0 sa m1 
49 7 0 so ffil 

2 l so ml 
796 0 sa m, 

2500 0 so ml 
27 1 so m: 

0 9 so m; 
132.0 sa mi. 

PERIOD OF RECORD 
1904. 1915-19. 1948 
1910. 193-l. 19.08 & 
1955-85 
1910. 1948. 1953-85 
1898-99. 1901-07. 1909-:7. :94€: 
1935-40. 1948. & 196C-79 
1955-71 & 1974 
1910. 1933-42. 1948 1: 195£--8: 

The regional analysis produced an extended record for each of the gage sites for the period 
1a9e-9a 19o1-o~ 1909-1~ 1933-4~ 1948 & s9s1-as 

3. The freQuency curve for each of the extended recoro sets was computed using the 
"Flooa Flow FreQuency Analysis" program. 723-X6-L7550. Medlen Plott1ng posltlons 
and a generalized sKew coeff1c1ent of 0.20 were useo 1n the program. Discharge 
oata generated bY the program was plotted vs. 1ora1nage area x normal annual 
prec1p1tat1onl values for tr\e prob&b1lit1es o 10. 0.02. 0.01 & 0.002. These 
curves defined the relationship between discharge. probab1llty and basin 
characteristics, and were used to generate discharge values for the 
stated probab111t1es at the South ForK Palouse Rlver at Roblnson 
Lake Oams1te. The computed statistics define the curve 
that best fits the four oata points. 
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AVERAGE RECURRENCE INTERVAL - YEARS 

500 

PALOUSE RIVER BASIN 

COMPUTED STATISTICS 
Mean Logarithlll 
Standard Deviation 
OpUatzed Skew 

2.2801 

0.2537 
0.30-45 

South Fork Palouse River 
et Robinson Leke Oemeite 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walle Walle Hydrology Branch 

J. Sands January 1989 
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10. 000 

8, 000 1. Soutn Fork Palouse River at Moscow. Idaho; Dralnaoe Area: 27.7 sauare miles; 
Period of Record; Ungaged site. 

6, ooo: 2 · The freQuency curve was derived 1n a regional analysis uslng the HEC program "Aeo1on~J 
FreQuency Computation. • 723-X6-L2350. to extend the records of the following USGS 
streamflow gaging stations. 

4, 000 
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1. 000 
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DRAINAGE 
STATION USGS ' AREA PERIOD OF RECORD 

Palouse R. nl". Potlatch. IO 13345000 317 0 sa 11') 1904, 1915-19. 1946 & 1967-85 
Palouse R. at Colfax. WA. 
Palouse A. tl"11>. at Colfax. WA. 
Palouse R Dlw. S.F at Colfax, WA 
Palouse R. at Hooper. WA. 

13346100 
13349300 
13349210 
13351000 
13348500 
13348400 

497 0 
2. 1 

796 0 
2500 . 0 

27 1 
0.9 

sa m: 
SQ m: 
SQ fT'!: 
SQ m1 

!>Q 11'1 

SQ "'~ 

1910, 1934. 1948 & 1956-79 
1955-85 
1910. 1948, 1963-85 
1898-99. 1901-07 . 1909-17. 194E: 
1935-40, 1946. & 1950-79 
1955-71 & 1974 

1-Hssour! Flat Cl" at Pull11an. WA. 
Missouri Flat Cl". tl"lb. at Pull11an. WA. 
S.F. Palouse R. abv. M1SSOU"l Flat Cl". 
at Pull11an. WA. 

13348000 132.0 SQ 11'1 1910. 1933-42. 1948 & 1959-81 

The regional analysis produced an extended record tor each of the gage sites for the 
period 1898-99, 1901-07. 1909-19. 1933-42. 1948 & 1951-86. 

3. Tne freQuency curve for each of the extended record sets was computea using tne 
•Flooa Flow FreQuency Analysis" program. 723-X6-L7550. Medtan plotting post
t1ons and a oenera11zea skew coefficient of 0.20 were usea 1n the program. 
Oiscnarge data generatea DY tne program was plotted vs. (oralnage area 
X nor~al annual prec1p1tat1on) values for the proba01l1t1es 0.10. 
0.02. 0.01.& 0.002. Tnese curves aef1ned the relat1onsh1P 
between discharge. probability ana bBsln characterlstlcs. 
ana were used to generate discharge values for the 
stated proDaD111t1es at the south Fork Palouse 
River at Moscow. IO s1te.Tne computeo stat
istics define the curve that best 
fits the four data points. 
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PALOUSE RIVER BASIN 

COMPUTED STATISTICS 
14aan Logarithlll 
Standard Deviation 
Opt111il80 Skew 

2.6861 

0.2429 

0.2751 

South Fork Palouee River 
at Moscow. Idaho 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walle Walla Hydrology Branch 

.J. Sends .January 1989 
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1. south Fork Palouse River at Colfax. Washington; Dra1nage Area: 308 
square miles; Period of Record: ungaged site. 

2. The frequency curve was derived 1n a regional analysis using the HEC program •Regional 
Frequency Computat1o~ • 723-X6-L235~ to extend the records of the following USGS 
streamflow gaging stations. 

STATION USGS f 

Palouse R. nr. Potlatch. IO 13345000 
Palouse l'l at Colfax. WA. 13346100 
Palouse l'l. trit:>. at Colfax. WA. 13349300 

13349210 

DRAINAGE 
AREA 

317.0 so ITll. 

497.0 so ITll 

2.1 so mi 
796 0 SG ITll 

PERIOD OF RECORD 
1904. 1915-19. 1948 & 1957-86 
1910. 1934, 1949 & 1956-79 
1955-85 
1910. 1948. 1953-85 Palouse R blw. S.F at Colfax. w.e. 

Palouse A. at Hooper. W.&.. 
,.ussourt Flat Cr at Pull11an. W.&. 
Missouri Flat Cr. tr1b at Pullflan. WA. 
S.F. Palouse A. abv. Missouri Flat Cr. 
at Pullflan. WA. 

13351000 
13348500 

2500.0 50 
27.1 sq 

IT!). 

IT!) 
1B9B-99. 1901-07. 1909-17. 19.:e & 195:-:::: 
1935-40. 1948. & 1960-79 

13348400 0.9 so mi 1955-71 & 1974 
13348000 132. o so ITll. 1910. 1933-42. 1948 & 1959-81 

The regional analysis produced an extended record for each of the gage sites for the period 
1898-99. 1g01-07, 1909-19, 1933-42, 1948 & 1951-86. 

3. The frequency curve for each of the extended record sets was computed using the 
MFlood Flow Frequency Analys1s• program, 723-X6-L7550. Median plotting positions 
ana a genera11zea skew coefficient of 0.20 were used in the program. Discharge 
data generated by the program was plotted vs. (drainage area x normal annual 
prec1p1tat1on) values for the probab111t1es 0.10, 0.02, 0.01 & 0.002. These 
curves defined the relationship between discharge. probabllity and basin 
characteristic~. and were used to generate discharge values for the 
stated probab111t1es at the South Fork Palouse River at Colfax 
site. The computed statistics define the curve that 
best flts the four data points. 

5 10 20 50 100 500 

AVERAGE RECURRENCE INTERVAL - YEARS 

COMPUTED STATISTICS 
Mean Logar 1 thra 
Standard Deviation 
Opt1111z.ed Skew 

3.3130 

0.3061 

-0.0696 

EXCEEOENCE PROBABILITY - PERCENT 

PALOUSE RIVER BASIN 
South Fork Palouee River 

et Col f ex. Weeh ington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Walle Hydrology Branch 

.J. Sands November 1988 

CHART A-11 



c,: 

,> 

1. South Fork P~louse River ~bove Missouri Fl~t Creek at Pullman. W~shington; 

Drainege Area: 132 square miles; Period of Record: 1910, 1933-42, 19A8 & 
1959-81; USGS st8t ion nullber: 13348000. 

2. The frequency curve wes derived in a regional analysis using the HEC progra~ 
•Regional Frequency Computation. • 723-X6-L2350, to extend the records of 
the following USGS streamflow gaging stations. 
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AREA 

0 z 
0 
u 
lU 
Ul 

a: 
lU 
Q_ 

t-
lU 
UJ 
lL. 

u 
H 
cD 
:J 
u 
z 
H 

UJ 
(!) 

a: 
<t 
:X: 
u 
Ul 
H 
0 

20, 000 

iO, 000 

8, 000 

6, 000 

4. 000 

2, 000 

i. 000 
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STATION 

Palouse R. nr. Potlatcn, !0 
Palouse A et Colfax, WA. 
Palouse A. trH>. at Colfax. WA. 
Palouse R. blw S.F. at Colfax. WA. 
Palouse A. at Hooper. WA. 

USGS # 

317.0 so m1 
497 0 SQ 

2.1 SQ 

PERIOD OF RECORD 

1904. 191:'-19. t94e & t95'-86 
1910. 193.: 1946 & 1956-79 
1955-85 
1910. 194E 1963-85 
1898-99. 19)!-07. 1909-P. !94:0 ~ !SS:-e3 
1935-40. 1948. & 1960-79 
1955-71 & 1974 

Missouri Flat Cr at Pulllftan. W/1.. 
Missouri Fll!t Cr. trib. at Pulllftan. WA. 
S.F. Palouse A. abv. MiSsouri Flat Cr. 
at Pulllftan. WA. 

13345000 
133A6100 
!3349300 
13349210 
13351000 
13348500 
13348400 
13348000 

796 0 sq ml 
2500.0 so. m1 . 

27. 1 sq m1 
0.9 SQ ml. 

132. o so. m1. 1910. 1933-42. 1948 & 1959-E! 

This analysis produced an extended record fo~ the S.F. at Pullman gage site for the 
period 1898-99, 1901-07. 1909-19. 1933-42, 1948. & 1951-86. 

3. The frequency curve ana statistics were computeo uslng the "Flood Flow 
FreQuency Analysis• program. 723-X6-L7550. Medlan Plotting positions. 
a n1stor1c period of 89 years and 8 generalized sKew coeff1c1ent of 
0.20 were used in the program. 

I 
I 

I 
4. The confldence limits shown were computed based on 

systemat1c record and two historic events reco~ded 
Palouse at Pullman gage site for 8 h1stor1c perlod 
years. They do not reflect the data generated oy 
the regional frequency analys1s. 

the 33 yea~s of 
at the S.F. 
of 72 I 
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· ~ PROBABILITY 
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0.05 CONFIDENCE LIMIT~ . ~ 

/. .. / 
~ ... · / ~0.95 CONFIDENCE LIMIT / .. / 

5 10 20 50 100 

/ 

500 / '/2 
/ / AVERAGE RECURRENCE INTERVAL - YEARS 

. /~ / 
400/7// 

. ~ECTED PROBABILITY 

200/--

iOO 

COMPUTED STATISTICS 
Mean Logal"ithll 
Standard Deviation 
Computed Skew 
Adopted Skew 

3.069!5 
0.2857 
0.2266 
0.2000 

PALOUSE RIVER BASIN 
South Fork Palouse River 
above Miesouri Flat Creek 

at Pullman. washington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Walla Hydrology Branch 

J. Sands November 1988 
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1. Missouri Fl~:~t Creek et Pullmen. Washington: USGS Sta!:ion Number 13348500: Ora1nage 
Area: 27.1 square 11111es: Period of Record: 1935-40. 1948 & 1960-79. 

2. The frequency curve was derived in a regional analysis using the HEC program "Regiona; 
Frequency Computation. '723-X6-L2350. to extend the records of the USGS strearnt low 
gaging stations shown below. Thie analysis produced an extended record for the 
Missouri Flat Creek at Pullman gage site for the period 1898-99, 1901-07, 190'3-19, 
1933-42, 1948 & 1951-86. 

3. The frequency curve end statistics ·were computed using the "Flood Flow 
Frequency Analysis» program. 723-X6-L7550. Median plotting positions. 
a historic period of 89 years, and e generalized skew coefficient 
of 0.20 were used in the program. 

/ 
/ 

/ 

4. The confidence limits shown were computed based on the 26 years 
systematic record end one historic event recorded at the 
Missouri Flat Cr. at Pull111en gage site for e historic 
period of 76 years. They do not reflect the data 
generated by the regional frequency analysis. 
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t LOW OUTLIER 

STATION 
Palouse R. nr. Pot latcl'. 10. 
Palouse R. at Colfax. w.t. 
Palouse R. trH). at Co!f.ax. WA. 
Palouse R. blw. S.F. at Colfax. w.a.. 
Palouse R. at Hooper. w.a.. 
H1ssour1 Flat Cr at Pull11an w.a. 
Missouri Flat Cr. trib. at P~llm~n. WA. 
S.F. Palouse R. abv. HlSSOuri Fl&t Cr. 
at Pul111an. WA. 

USGS ' 13345000 
13346100 
13349300 
13349210 
13351000 
13348500 
13348400 
13348000 

COMPUTED STATISTICS 
Mnn Logarithll 
Standard Deviation 
computeo Skew 
J.dopted Skew 

2.6496 

0.2318 

0.1661 

0.2000 

DRAINAGE 
AREA 

317.0 SQ ml. 
-497 0 SQ 1111 

2.1 SQ ml. 
796.0 sq mj 

2500.0 SQ mi. 
27.1 SQ m1 
0.9 SQ mi. 

132.0 SQ mi. 

PERIOD OF RECORD 
190.4, 1915-19. 1948 & 1967-86 
1910. 1934. 1948 & 1955-79 
1955-85 
1910. 1948, 1953-85 
1898-99. 1901-07. 1909-)7. 1948 c 1951-86 
1935-40. 1948. & 1960-79 
1955-71 & 1974 
1910. 1933-42. 1948 & 1959-61 

PALOUSE RIVER BASIN 
Missouri Flet Creek 

et Pullman. Weeh ington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Welle Hydrology Branch 

..J. Sends November 1988 

EXCEEOENCE PROBABILITY - PERCENT 
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1. ParaCI1se Creel< above Moscow. Idano Oamsite: Oralnage Area: :11.7 
squsre ~11es; Per1oCI of Recora: Ungageo &1te. 

2. The frequency curve was derived 1n a regional analysis using the HEC program "Regional 
Frequency Computation. • 723-X6-L2350. to extend the records of the following USGS 
streamflow gaging stations. 

DRAINAGE 
STATION USGS , AREA PERIOD OF RECORD 

Palouse R. nr. Pot 1 a tch. 10 13345000 317 .0 SQ m1 1904. 1915-19. !946 & 1957-6~ 

Palouse R at Col tax. w.a.. !3346100 437 0 SQ 1910. 1934. 19-48 & 1955-75 
Palouse A. trH>. et Co lf ex. WA. 13349300 2. 1 sq ffiJ. 1955-65 
Palouse A. blw S. F at Colfa~. WA 13349210 796 0 SQ 1910. 1948. 1963-85 
Palou!le R. at Hooper. WA. 13351000 2500 0 SQ 1898-99. 1901-07. 1909-17. !946 
M:issourl F'lat Cr at Pullman. WI< 13348500 27 1 SQ ffi) 1935-40. 19-48. & 1960-79 
Missouri F'lat Cr tr!b. at Pullman. WA. 13346400 o. 9 SQ m1. 1955-71 & 1974 
S.F. Palouse A. at>v. Missouri F'l at Cr 13348000 132. 0 SQ m1. 1910. 1933-42. !948 & 1959-B! 
at Pullr~an. WA. 

c. :·:::J~: -c:.: 

The regional analysis produced an extended record for each of the gage sites for the period 
1998-9~ 1901-07. 1909-1~ 1933-4~ 1948 & 1951-86. 

3. Tne frequency curve for each of tne extended record sets was computea using the 
•Flood Flow Freouency Analysis" program. 723-X6-L7550. Median plotting pos1t1ons 
and 8 generalized skew coeff1c1ent of 0.20 were usea 1n the program. Discharge 
data generated by the program was plotted vs. (drainage area x normal annual 
prec1p1tat1on) values for the probabilities 0.10, 0.02, 0.01 ~ 0.002. These 
curves defined the relationship between discharge, probability and basin 
characteristics. and were used to generate discharge values for the 
stated probabilities at the Paradise Creek above Moscow, ID 
Oams1te. The computed statistics define the curve that 
best fits the tour data points. 

.L 5 10 20 50 100 

AVERAGE RECURRENCE INTERVAL - YEARS 

i 
·~~-

500 

60 

COMPUTED STATISTICS 
Mean Loger1thn 
Standard Deviation 
Opt1111zed Skew 

2.3816 

0.2561 

0.2-467 

EXCEEDENCE PROBABILITY PERCENT 

PALOUSE RIVER BASIN 
Paradise Creek above 

Moscow, Idaho Dame i te 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

u.s. Army Engineeer District I 
Walle Walla Hydrology Branch . 

~- Sends ~enuery 1989[\ 
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1. Paraa1se Creek at un1vers1 ty of Idaho at Moscow, Ioaho; Ora1naoe Area: 17.7 sou are 
1111es: Per1oo of Recoro: 1979-86: USGS station numoer: 13346600. 

2. The frequency curve was derived 1n a regional analysls using the HEC program •Aeg1onal 
Frequency Computation. • 723-X6-L2350. to extend the records of the following USGS 
etreamflow oaolng stations. 

DRAINAGE 
STATION USGS ' AREA PERIOD OF RECORD 

Palouse R. nr. Pot later.. ID 
Palouse R et Colt ex. WA 
Pelouse A. trio at Col fa•. 

13345000 317 0 
13346100 497 .0 

WA. 13349300 2. 1 

sc 
SQ 
sa 

m1. 
m1 
m1 

1904. 1915-19. 194e c 1967-et: 
1910. 1934. 194B & l9S'S-79 
1955-85 

Palouse R Dlw s r et Colfax. WA !3349210 796 0 SG 1910. 1948. 19E3-85 
Palouse A. at Hooper. WA 
Hissour1 Flat Cr at Pul !O>al'\. 

!3351000 2500 0 
WA 13348500 27 1 

SQ 
sa m, 

1898-99. 1901-07. 19•)S-l7. 1,;.~;, 
1935-40. 1948. & 19EiC·-7; 

H1ssourl Flat Cr tr10. at Pu!l01an. WA. !3348400 0. 9 sa mJ. 1955-71 & 1974 
S.F. Palouse A. aov. Missourl Flat Cr 13348000 132. 0 sa mJ. 1910. !933-42. 1948 & !<;.59-81 
at Pulllllan, WA. 

Since the Paradise Creek gage had less than ten years of data it was treated as an ungaged 
location and was not included in the regional frequency computations. The regional analysis 
produced an extended record for each of the gage sites for the period 1898-99. 1901-07. 
1909-19. 1933-42. 1948 G 1951-86. 

3. The frequency curve tor each of the extenoeo record sets was computed using the 
·Flood Flow FreQuency Analysis· progra~ 723-X6-L7550. Median Plotting pos1tlons 
and e generalized skew coefficlent of 0.20 were useo 1n the program. Discharge 
data generated by the program was plotted vs. (drainage area x normal annual 
prec1pltat1on) values for the probab111t1es 0.10. 0.02. 0.01 & 0.002. These 
curves defined the relat1onsh1p between discharge, probability and basin 
characteristics. and were used to generate discharge values tor the 
stated proba0111ties at the Parao1se Cr. at Un1vers1ty of Ioano at 
Moscow gage site. The computed statistics define the curve 
that best fits the four data points. 

5 10 20 50 100 

AVERAGE RECURRENCE INTERVAL - YEARS 

500 

PALOUSE RIVER BASIN 

COMPUTED STATISTICS 
Mean Logarithm 
Standard Deviation 
Opt1rUzed Skew 

2.5237 
0.2507 
0.2 .. 79 

Paradise Creak et Univ. 
of :Ideho et Moacow. Idaho 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Welle Walle Hydrology Branch 

J. Sends November 1988 

EXCEEOENCE PROBABILITY - PERCENT 
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EXCEEOENCE PROBABILITY - PERCENT 

~ 

1. Peradtse Creek near Pullman, Washington: Drainage Area: 3~.5 souare 
1'111lu: Period of Record: 193~-38; USGS station number: 13347000. 

2. The freQuency curve was derived in a regional analys1s using the HEC program "Regional 
FreQuency Computation, • 723-X6-L2350, to extend the records of the following USGS 
streamflow gaging stattona. 

STATION 
Palouse l=l. nr. Potletctl, IO. 
Palouse l=l. at Colfa•. W,l., 
Palouse R. trio. at Colfax, WA. 
Palouse l=l tllw. S.F. at Colfax. W.t.. 

DRAINAGE 
USGS " AREA 
13345000 317.0 sa ml. 
13346100 497.0 sa ml 
13349300 2. I SQ .ml. 
13349210 796.0 SQ 1!\J 

PERIOD OF RECORD 
1904, 1915-19. 1948 & 1967-85 
1910, 1934, 1948 & 1956-79 
1955-85 
1910. 19<18. 1963-85 

Palouse R. at Hoooer, w.t.. 
MiSsouri F"lat Cr at Pultmen. WA 

13351000 
13348~00 

2500.0 so ml 
27. I so m1 

1898-99. 1901-07, !909-17. 1948 & !951-86 
193'5-40. 1948. & 1960-79 

Missouri Fht Cr. tl"lt>. et Pullman, WA, 13348400 0.9 so.mi. 1955-71 & 1974 
S.F. Palouse R. aov. MiSsouri Flat cr. 13348000 132.0 sa m1. 1910. 1933-42. 1948 & 1959-81 
at Pullman, WA. 

Since the Peradisa Creak gaga had lase then tan years of data it was treated aa en ungeged 
location end wae not included in the regional frequency computations. The regional analysis 
produced en extended record for each of the gage sites for the period 1808-g~ 1Q01-0~ 

1909-19. 1933-42, 19<48 & 19!51-66. 

3. The freQuency curve for each of the extended record sets was computed us1na tne 
"Flood Flow Frequency Analysts• oroorem. 723-X6-L7550. Median plotting positions 
and a generalized skew coefficient of 0.20 were uaeo 1n the program. Discharge 
date generated by the program was plotted vs. (drainage area x normal annual 
precipitation) values for the probeb111t1es 0.1~ o.o~ 0.03 & 0.002. These 
curvee defined the relationshiP between discharge, orobeb111ty and basin 
character1st1cs, and were used to generate discharge values for the 
stated probabilities at the Peredise cr. near Pullman gage site . 
The computed statistics define the curve that best 
fits the four data points. 

5 10 20 50 100 

AVERAGE RECURRENCE INTERVAL - YEARS 

500 

PALOUSE RIVER BASIN 

CO~PUTEO STATISTICS 
Mean Logarithm 
Standard Deviation 
Dot 1m1 zed Skew 

2.7305 
0.24-42 
0.2335 

Pered1ae Creek neer 
Pullman, Wael'1ington 

ANNUAL PEAK DISCHARGE 
FREQUENCY CURVE 

U.S. Army Engineeer District 
Walla Walls -Hydrology Branch 

.J. Sands .J8nuery 1989 
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i. USGS GAGING STATION NUMBER • 133~5000. 

2. PERIOD OF RECORD • 1916-1919, 1968-1985. 

3. DRAINAGE AREA • 397 SQUARE MILES. 

4. EXCEEDENCE LINES REPRESENT THE PERCENiAQE OF 
TIME THE FLOW IS EQUALLED OR EXCEEDED ON THAT 
PAflTICULAR OAY. 

PALOUSE RIVER 
NEAR POTLATCH. IDAHO 

SUMMARY HYOROGRAPHS 
U.S. ARMY ENGINEER DISTRICT 
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HOTfS: 

i, USGS GAGE li334SOOO, PALOUSE R. NEAR COLFAX 
USEC FOR PERIOD SEPT 19~5 THROUGH OCT 1963. 
USGS GAGE 113346100, PALOUSE R. AT COLFAX 
USEC FOR PERIOD SEPT 1963 THROUGH OCT 1977. 

2. DRAINAGE AREAS: 
PALOUSE R. NR. COLFAX • 491 SQUARE MILES. 
PALOUSE R. AT COLFAX • 497 SQUARE MILES. 

3. EXCEEOENCE LINES REPRESENT THE PERCENTAGE OF 
TIME THE FLOW IS EQUALLED OR EXCEECEC ON THAT 
PARTICULAR CAY. 

PALOUSE RIVER 
AT COLFAX, WASHINGTON 

SUMMARY HYDROGRAPHS 
U.S. ARMY ENGINEER DISTRICT 

WALLA WALLA - HYDROLOGY BRANCH 

SCHUSTER MARCH, 1989 

13348100 
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NOTES: 

1. USGS GAGING STATION NUMBER • 13348000. 

2. PERIOD Of RECORD • 1935-19~2. 1961-1981. 

3. DRAINA~E AREA • 132 SQUARE MILES. 

4. EXCEEDENCE LINES REPRESENT THE PERCENTAGE OF 
TIME THE FLOW IS EQUALLED OR EXCEEDED ON THAT 
PARTICULAR DAY. 

SOUTH FORK PALOUSE RIVER 
AT PULLMAN. WASHINGTON 

SUMMARY HYOROGRAPHS 
U.S. ARMY ENGINEER DISTRICT 

WALLA WALLA - HYDROLOGY BRANCH 

SCHUSTER MARCH. 1989 

133.48000 
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APPENDIX E 

PARADISE CREEK DAMSITE 

1. LOCATION. 

The project is located less than a mile nort~~ast of Moscow, Idaho, 
Section 4 and 9, Range 5 West, Township 39 Nor~n) on Paradise Creek (see 
figure E-1). 

2. SITE DESCRIPTION. 

a. Hydrology. 

The spillway design flood of 14,550 :fs is based on the probable 
maximum precipitation occurring when the reservoir is full. 

b. Geology. 

Geological data and knowledge of the specific damsite is extremely 
limited. Based on the study, Preliminary Earth-Resistivity Studies in the 
Moscow Basin, Idaho, Richard E. Cavin, Washington State University, the 
basalt at the Paradise Creek damsite was judged to be about 100 feet below 
the ground surface and covered with gravels and Palouse silt. 

3. PROPOSED FEATURES. 

a. Reservoir and Relocations. 

Inactive reservoir storage would be about 300 acre-feet. Active 
flood control storage would be about 1,500 acre-feec. Total gross reser
voir storage would be about 1,800 acre-feet at a maximum reservoir eleva
tion of 2,630 feet msl. The reservoir water surface area would be about 
168 acres. The top of inactive storage (conservation pool) would be at 
elevation 2,620 feet msl with a water surface area of about 40 acres. 
Area and capacity curves are shown on figure E-2. 

One structure is shown on the quadrangle map within the reservoir 
and about 1.7 miles of light duty road would be relocated. 

b. Diversion and Care of Water. 

Diversion and care of Paradise Creek during construction is 
assumed to be minimal. Diversion of the creek would be through the per
manent outlet works. 

E-1 



c. Dam. 

The top of the main dam embankment would be at elevation 2,645 
feet msl which is 37 feet above the streambed. The creek bed is estimated 
to be at elevation 2,608 feet msl. Top width of the dam would be 30 feet 
and the axis length would be 2,850 feet. The upstream fa~e slope would be 
IV to 6H and the downstream face slope would be IV to 4H. The embankment 
section as shown on figure E-3 would be composed of impervious clay fill. 
A central filter of sand, 10 feet wide, would connect to a 5-foot-thick 
horizontal gravel filter drain extending to the downstream toe. The 
upstream face would be covered with a protective layer of rockfill and the 
downstream face would be protected with gravel. Total fill volume of the 
main dam is estimated to be 408,000 cubic yards. 

d. Spillway and Outlet Works. 

A preliminary design for the spillway, outlet works, and stilling 
basin was based on the design of similar facilities at the Mill Creek 
Diversion structure near Walla Walla, Washington. Spillway and outlet 
works would be constructed as adjacent structures located near the 
existing creek channel. The spillway would be an uncontrolled spillway 
with a design capacity of 14,550 cfs. The overflow ogee section would be 
300 feet long and the reservoir would be surcharged about 5.5 feet above 
the spillway crest to pass the design flood. Energy would be dissipated 
in a conventional concrete hydraulic jump stilling basin. 

The outlet works would have a capacity of 400 cfs controlled by 
slide gates. Discharge would be to a riprap channel connecting to the 
existing Paradise Creek channel. 

4. CONSTRUCTION COSTS. 

Derivation of construction, investment, and annual costs is described 
below. A summary of annual costs is shown on table E-1. Engineering 
estimate sheets are shown on table E-2. 

USGS quadrangle maps were used extensively in the development of cost 
estimates. 

Total cost for lands and damages is based on the estimated land value 
and the estimated administrative cost for land acquisition. 

Road relocations were estimated on a cost per mile basis. The length 
of roadways were estimated based on USGS quadrangle maps. 

Embankment quantities are estimated based on a valley cross section 

( 

drawn from the USGS quadrangle map having a contour interval of 20 feet. ( 

E-2 



j 

A contingency factor of 20 percent is included in the estimate. 

The cost of engineering and supervision and administration was esti
mated based on curves relating government costs on civil works projects to 
direct construction costs. The estimated construction cost is $11 million 
{see table E-1). 

5. INVESTMENT COST. 

Interest during construction was estimated assuming a 3-year construc
tion period, equal payments at midyear, compounded at 8.875 percent 
interest rate. The investment cost is $12,527,000. 

6. ANNUAL COSTS. 

Annual interest and amortization cost wa~ estimated assuming a 100-
year service life at 8.875 percent interest rate. 

O&M cost is based on experience curves. Estimated O&M for Paradise 
Creek Dam and Reservoir (1,500 acre-feet total storage) is $32,000. 

TABLE E-1 

ANNUAL COSTS 

Total Construction Cost 
(Including Contingencies, E&D, and S&A} 

Interest During Construction 
3-year construction, compound interest at: 8.875% 

TOTAL INVESTMENT COST 

Annual Costs 
Interest and Amortization 

Service Life @ 100 years 
Operation and Maintenance 

Dam and Reservoir 

TOTAL ANNUAL COSTS 

8.875% 

E-3 

$11,000,000 

1,527,000 

$12,527,000 

$1,112,000 

32,000 

$1,144,000 



TABLE E-2 
*----------------------------------------------------------------------------------------------------------------* 
I FllBW£: PAL.OJSE'Jl)CESTOO EN G I N E E R , s E s T I MAT E RECX»>AI~ I 
I -------------------------------------------------------------------------------------------------------------· I 
I PROJECT: PARADIS£ ~ 0/tMSITE $)£8 1 ()= 5 I 
I -------------------------------------------------------------------------------------------------------------- I 
1 LOCATICN: East of ~, 10, Parooise Creek ESTit-\1\TED BY: PCRTER/CI....Al.SEN 1 
I -------------------------------------------------------------------------------------------------------------- I 
1 FEAl\.RES: Ent::a ;:m::ut Dan DATE: 10-Jcn-ai I 

I -----------------------------------------------------------------------------~-------------------------------- I 
I PERTitarr DATA: I 
I OCTOOER 19e8 PRICE LEVEL I 
I aJUSEN I tP..PL -PP I $92 I 
I ---------------------------------------------------------------------------· ---------------------------------- I 
I ITEM I lMIT I a..wrr 1 TY I lM IT i-1<1 CE I »nm I R&'IIRKS I 
I -------------------------------------------------------------------------------------------------------------- I 
I I I I I I I 
I 01 - l.N{)S 1K> DN-tAG:s I I I I I I 
I I I I I IBasa:t<n I 
I Project Un:is lrcl. Ccntirgercy ILS. I 1 I 681,())).00 l 681,COJ I Reel Estate I 
1 (720 k, assure 3 Q...rers) I I I I I Lcrd Val~ I 
I Hi~ Ri!;#lt of \ey I L.S. I 1 l 34,())).00 I 34,COJ I & Adn. Cost I 
1 <20.6 k, assure 3 cw-.ers> I I I I I I 
I I I I I -------------- I I 
I TOTAL CCST l.N{)S IK> ONW:£S I I I I $715,0)) I I 
I I I I I I I 
I I I I I I 
I 02 - RELOCA Tl CllS I I I I 
I Li~t [).Jty Rc:a:is I MI 1.7 222,700.00 I 378,(:£() I I 
I <Gravel> I I I I 
I I I I 
I I -------------- I I 
1 1 s..Dtotat S378,(:£X) 1 1 
I CCNTitaNCIES I 25% SV.,400 I I 
I I -------------- I I 
I TOTAL CCST RELOCATICilS I USE----> $473,0)) I I 

03 - RESEMIR 

Re.servoi r Cleerirg 

aJildirgs & I~ 

(Dmol iti<n & RarcNal) 

8a..rYky 9.rvet 

I I I 
I I I 
I I I 
I I I 

N:. 

EA 

Ml 

Ml 

I I I 
I I I 

s I 2,COJ.oo 1o,COJ I I 
1 I 500.00 500 I I 

I I I I 
I 3.6 I s,COJ.oo 18,COJ I 1 
I 3.6 I 10,COJ.oo 36,COJ I I 
I I I I I 
I I I -------------- I I 
1 1 9-bt:otat 1 S64,500 1 1 

m1 I I ~500 I I 
I I I -------------- I I 

I TOTAL CCST RESEJM)IR I I USE----> I S81,COJ I I 
I I I I I I 
1================================================1 
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TABLE E-2 (Continued) 
*----------------------------------------------------------------------------------------------------------------* 
I FILEJW£: PAL<l.S:\FlX:ESTffi E N G I N E E R , s E s T I M A T E RE~ISSANCE I 
I -------------------------------------------------------------------------------------------------------------- I 
I PROJECT: PAR.ADISE CREEK DNotSITE s.EET 2 a= 5 I 
I -------------------------------------------------------------------------------------------------------------- I 
I LOCATICH: East of ~. ID, Paradise Creek ESTII-'ATED BY: ~TER/Ct.AlSEN I 
I -----------------------------------------------------------------------------------------------------~-------- I 
I FEATI.RES: En1:aio"ra1t Dan DATE: 10-Jc:n-~ I 
I -------------------------------------------------------------------------------------------------------------- I 
I PERTitarr DATA: I 
I OCTCBER 1~ PRICE LE\£L I 
I ll.ft.ISEN I ~ -PP I 6592 I 
I -------------------------------------------------------------------------------------------------------------- I 
I ITEM I l.NIT I Q.WlTITY I l.NIT ~iCE I ~T I R91ARKS I 
I -------------------------------------------------------------------------------------------------------------- I 
I I I I I I 
104-DN-t I I I I I 
I I I I I I 
I Eirb:ri:rrent I I I I I 
I Ket Tra-dl Excavaticn I I I I I 
1 ccamm> 1 CY $756 1 3.00 1 1971870 1 1 
1 striwirg a 311re 1 1.60 1 49,870 1 1 
l S<n:t/Gravel Drain CY 54028 I 14.00 l 756,39Q, I I 
1 Clef)' Raron Fill a 261556 1 4.00 1 1,046,220 1 1 
1 Rock Bed:Jirg a 11936 1 16.00 1w,sro 1 1 
1 Rock Fill a ros45 1 26.00 2,~, no 1 1 
I I I I 
I I I I 
I I I I 
I I I I I 
I I I I I 

I 
I 
I 
I 
I 
I 

lDlTI~IES 

o..rt:let \k:rls 

Cere rete 

Sl i~ Gates 

I 
I 
I 
I 
I 

. I 
ICY 
I 

I I I I 
I I -------------- I I 
1 1 ~otat S4,3381 1oo 1 1 

25% I I 1,004,wo I I 
I I --------------- I I 
I USE----> $5,423,000 I I 

I I 
I I 

455 350.00 1 159,250 1 
I I 

(2'x 4'H, 20'he00 to sill) I EA 2 15,000.00 I 30,000 I 
Nith cpntors> I I I 

Trashracks ILB 2.8875 1.00 I 28,800 I 
I I I 

Herda i l i rg 1 tF 60 40.oo 1 2,400 1 
I I I 
I I ---------···-- I 
1 ~otat 1 S220,530 1 

lDlTI~IES 1 25% 1 1 55,470 1 
I I I -------------- I 

I ca>t of o..rt:let \.brks I I USE----> I $276,000 I 
I I I I I 
1==================================================1 
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TABLE E-2 (Continued) 
*----------------------------------------------------------------------------------------------------------------* 
I Fll.EtW'£: PALCl.JS£\Jl)CESTOO E N G I N E E R I s E s T I M A T E RE~ISSANCE I 
I -------------------------------------------------------------------------------------------------------~------ I 
I PROJECT: PAR/IDISE CREEK 0/IMSITE SlffT 3 OF 5 I 
I -------------------------------------------------------------------------------------------------------------- I 
1 LOCATirn: East of tb:>ccw1 JD, Parooise creek ESTIW>.TED BY: FUHER/~ 

I --------------------------------------------------------------------------------------------------------------
1 FEATlRES: Ent:ai:rrmt Dan DATE: 10-Jcn-g:) 

I --------------------------------------------------------------------------------------------------------------
I PERTINENT DATA: 
I OCTOOER 1se8 PRICE LEVEL 

I a.Jil.l:CN I ~ -PP I fJ592 

I--------------------------------------------------------------------------------------------------------------
1 ITEM I l.NIT I Q.WITITY I l.NIT f'RICE I ~T I REYAAKS 

I --------------------------------------------------------------------------------------------------------------
1 I I I 
I SpHt\B( I I I 
I I I I 
I I I I 
1 cacrete I CY 4916 _30.00 I 1,720,60:) I 
I Cerent I M 24W3 ird. I I 
1 Reinforcire I LB 614500 ird. I I 

Excavaticn for Ri~ I CY 248)) 3.00 I 741400 I 
R i Pf'l> lkrl:.ti re 1 CY 2f:iJj 16. oo 1 42 I &.a 1 
RiJTcl) I CY 5330 26.00 I 1381500 I 

I I 
I I 
I I 
I -------------- I 
I I SWtotal $1,9761 220 

OllTltaNCIES I 25% 1 493 1100 

I I --------------
Total ~t Spill\Bf 1 I I USE----> $2,470,00) 

I I I 

I TOT AI.. t::$T DAM 

I 
Enl:xdoreut, o...rtlet, a-d Spill\Bf 

I 
I 
I 

$81169,000 

I 
I 
1 20 - Perna"s1t ~tire Eq.Jiptmt 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I ~logic Sta. & Gages 1 1 roloco.oo ro I 00) See Harvard Es I 
1 Reservoir ~tire Mcn.Bl 

I 
I 
I 
I 
I 
I 
I 
I 

corrttaNCIES 25% 

1 1 451ooo.oo 45,00) Project Plc:rni I 
I I Est 3/4 nm-yr I 
I I I 
I I I 
I I I 
I -------------- I I 
1 s.btotat 1 S125,oco 1 1 
I I 31,oco I I 
I I -------------- I I 

I TOTAL cn;r FmW£NT <FERATING EQJIFM311' I USE----> I $156,00) I I 
I I I I I I 
I I I I I I 
I================================================== I 
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TABLE E-2 (Continued) 
*----------------------------------------------------------------------------------------------------------------* 
I FIL.ENJV-E: PAl.OJSE\Jt)(EST88 E N G 1 N E E R I s E s T I M A T E REc:x::;m4.ISSAin I 
I -------------------------------------------------------------------------------------------------------------- I 
I PROJECT: PARADISE CREEK DAMS ITE s.EET 4 a= 5 I 
I -------------------------------------------------------------------------------------------------------------- I 
1 LOCATI~: East of Mcsca.l, 101 Parocfise Creek ESTIWI.TED BY: PCRTER/Cllt.JSEN 1 
I -------------------------------------------------------------------------------------------------------------- I 
I FEATt.RES: Enb:riJrent Dan DATE: 10-Ja-rat I 
I --------------~----------------------------------------------------------------------------------------------- I 
I PERTI)B(f DATA: I 
I OCTOOER 1<;re PRI a: LEVEL I 
I ctJtJSEN I tp,pL -PP I ffi92 I 
I -------------------------------------------------------------------------------------------------------------- I 
I 1 TEM I ..... IT I Cl.Wff 1 TY I ..... IT tr.l CE I I+O.J4T I RfX6.RKS I 
I -------------------------------------------------------------------------------------------------------------- I 
I I I I I I I 
I 50 - a:HSllU:Tl~ FACILITIES I I I I I 
I I I I I I 
1 Jotbil izatim I .x:B 1 5,00J.OO I 51 oo:l I 1 
1 Office!lcix:lratory Trailer I EA 2 9,o...J.OO I 18,lXX> I 1 
I T E:JilX>rafY Utilities I .x:B 5 I OOJ. 00 I 5, lXX> I I 
I 6'hiift Olain Lirk Fa-ce I LF 400 8.00 I 3,200 I Tel. Estirrate I 
1 12' wire Gate I EA 1 600.00 I 600 I Tel. Estirrate 

I I I I 
I I I I 
I I I I 
I I I -------------- I 
1 I Slbtotat 1 $31 ,&() 1 
I roiTI~IES I 25% I 8,200 I 
I I I -------------- I 
I TOTAL cx:r:;T COISTIU:TlO. FACILITIES I I USE----> I $40,()'X) I 
I I I I I 
I I I I I 
I I I I I 
I I I I I I 
I I I I I 
I TOTAL ~~~ cx:r:;r 103Itro4 LAKE DN4 I USE----> I $8, 919,oo:l I I 
I <Less l.Erds> I I I I 
I I I I I I 
I I I I I I 
I I I I I I I 
I 30 - ENGltERlr«i & DESia. I 10.00X I I I Slm,()'X) I I 
I I I I I I I 
I I I I I I I 
1 31 - 9J'ERVISI~ & JOtiNISTRATI~ 1 8.oox 1 1 1 sn4,oo:l 1 1 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I 
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TABLE E-2 (Continued) 
*----------------------------------------------------------------------------------------------------------------* 
I F 1 LENN-E: f>Al...CUC\RXEST88 E N G 1 N E E R I s E s T 1 M A T E RECCNV\1 SSANa: I 
I -------------------------------------------------------------------------------------------------------------- I 
I PROJECT: PARfi>ISE CREEK [}IIH)lTE Sl-EET 5 a: 5 I 
I -------------------------------------------------------------------------------------------------------------- I 
1 LOCATICH: East of ~' ID, Paroclise Creek ESTIW\TED BY: PC:'RTER/Ct.Jt.JSEN 1 

I -------------------------------------------------------------------------------------------------------------- I 
1 FEAllRES: ErrOO J:ne 1t Dan DATE: 10-Ja-r&i I 

I -------------------------------------------------------------------------------------------------------------- I 
I PERTltaff DATA: I 
I OCTOOER 1Sffi PR I a: LEVEL I 
I ...l/tol.JSEN I tp,.pL-pp I e:n2 I 
I ------------------~--------------------------------------------------------- --------------------------------- I 
I ITEM I UUT I a.wiTITY I ~IT P!\10: I ~T I REMtiRKS I 
I ---------------------------------------------~---------------------------------------------------------------- I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I 9J+'ARY cn>T EST1~TE I I I I I I 
I I I I I I 
1 unctu:.iirg C01tirgen::ies> 1 1 1 1 I 
I I I I I I 
I I I I I I 
1 01 - LAtDS AK> DNW£s 1 1 1 1 sns,ooo , I, 
I I I I 
I 02 - RELOCATICHS I I $473,000 I 
I I I I 
I 03 - RESEJM)lR I I $81,000 I 
I I I I 
1 or. - D1+t 1 1 sa, 169,000 1 
I I I I 
1 20 - PerfJ'Ii.l'lE!"it ~tirg EqJiprent 1 1 s1S6,oo:> 1 
I I I I I 
I 50 - ~lc:H FACILITIES I I $40,00) I I 
I I I I I 
I 30 - ENGUEERIJ«i & DESIGI I I $8')2,00) I I 
I I I I I 
1 31 - 9J'ERVISICH & ~INISTRATICW 1 1 sn4,oo:> 1 1 
I I I I I 
I I I I I 
I I I I I I 
I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I 
I TOTAL PROJECT cn>T $11,240,00) I (RClN)B)) I 
*----------------------------------------------------------------------------------------------------------------* 
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APPENDIX F 

ROBINSON LAKE DAMSITE 

1. LOCATION. 

The project is located approximately 4 miles P~st northeast of Moscow, 
Idaho, Section 1, Range 5 West, Township 39 Nortr., on the South Fork of 
the Palouse River, about 700 feet downstream from the existing Robinson 
Lake Dam (see figure F-1). The proposed project w~uld inundate the 
existing dam and lake. 

2. SITE DESCRIPTION. 

a. Hydrology. 

The spillway design flood of 14,450 cfs is based on the probable 
maximum precipitation occurring when the reservoir is full. 

b. Geology. 

Geological data and knowledge of the specific damsite is extremely 
limited. It is generally known that the Columbia River Basalt rises to 
the surface east of Moscow, Idaho. This study assumes an adequate founda
tion for construction of an embankment dam. Overburden depths were 
assDmed to be 10 feet on the left abutment, 20 feet deep on the right 
abutment, and 30 feet deep in the valiey floor. 

3. PROPOSED FEATURES. 

a. Reservoir and Relocations. 

Inactive reservoir storage would be 1,000 acre-feet. Active flood 
control storage would be 4,000 acre-feet. Total gross reservoir storage 
would be 5,000 acre-feet at a maximum reservoir elevation of 2,745 feet 
msl. The reservoir water surface would be about 160 acres. The inactive 
storage {conservation pool) would be at elevation 2,710 feet msl with a 
water surface area of 65 acres. Area and capacity curves are shown on 
figure F-2. 

Fourteen structures are shown on the quadrangle map within the 
reservoir and about 3.6 miles of light duty roads would be relocated. 

About 16.5 acres of wooded lands within the inactive storage area 
would be cleared for the reservoir. 

F-1 
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b. Diversion and Care of Water. 

Facilities for diversion and care of the South Fork Palouse River 
during construction would include an upstream cofferdam and diversion 
through the project outlet works. The cofferdam would be incorporated 
into the main dam embankment. 

c. Dam. 

The dam would be an embankment dam with a central impervious 
core, upstream and downstream filters, random fill, and riprap protection 
on the face slopes. Overburden would be removed under the central core 
and filters. The upstream face slope would be IV to 2.5H and the down
stream face slope would be lV to 2.0H. Top of dam would be 15 feet above 
the spillway crest and top width would be 40 feet. The dam would be 1,175 
feet long at elevation 2,760 feet msl. Total volume of material placed in 
the embankment is estimated to be 537,000 cubic yards. A typical embank
ment section is shown on figure F-3. 

d. Outlet Works. 

A low level outlet facility with a capacity of 400 cfs is esti
mated to control releases from the project. A small intake tower is 
assumed to be adequate for the project. The outlet would discharge to a 
small concrete impact type stilling basin to dissipate the energy head .. 

e. Spillway. 

The spillway would be uncontrolled spillway and located on the 
left abutment {looking downstream). Spillway design capacity would be 
14,450 cfs. The overflow ogee section would be 200 feet long and the 
reservoir would be surcharged about 11 feet above the spillway crest to 
pass the design flood. The spillway chute would discharge to a conven
tional concrete hydraulic jump stilling basin. 

4. EXISTING PROJECT DESCRIPTION. 

There is an existing dam at the proposed location owned by Latah 
County {Storage Right #874008). However, the project is no longer opera
tional and water is allowed to flow freely through the dam. The dam and 
original reservoir would be inundated by the new dam and reservoir. 

5. CONSTRUCTION COSTS. 

Derivation of construction, investment, and annual costs is described 
below. A summary of annual costs is shown on table F-1. Engineering 
estimate sheets are shown on table F-2. 
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USGS quadrangle maps were used extensively in the development of cost 
estimates. 

Total cost for lands and damages is based on the estimated land value 
and the estimated administrative cost for land acquisition. 

Road relocations were estimated on a cost per mile basis using costs 
from similar type of construction. 

Reservoir clearing and the boundary survey quantities were estimated 
using USGS quadrangle maps. Fourteen buildings a~d improvements would be 
removed from the reservoir area. 

Embankment quantities are estimated basea on a valley cross section 
drawn from the USGS quadrangle map having a contour interval of 20 feet. 
A preliminary design for the outlet works ;~ based on the design of 
similar facilities at Mill Creek Lake near Walla Walla, Washington. 
Spillway quantities were determined from sections based on the USGS quad
rangle map. 

Permanent operating equipment was assumed to include a hydrologic 
station and gages. 

Temporary construction facilities would include an office and con
struction laboratory within a fenced compound. 

A contingency factor of 20 percent is included in the estimate. 

The cost of engineering and design and supervision and administration 
was esti~ated based on curves relating government costs on civil works 
projects to direct construction costs. The estimated construction cost is 
$11,109,200. 

6. INVESTMENT COST. 

Interest during construction was estimated assuming a 3-year con
struction period, equal payments at midyear, compounded at 8.875 percent 
interest rate. The investment cost is $13,164,000. 

7. ANNUAL COSTS. 

Annual interest and amortization cost was estimated assuming a 100-
year service life at 8.875 percent interest rate. 

O&M costs are based on experience curves. Estimated O&M for Robinson 
Lake Dam and Reservoir {5,000 acre-feet) is $47,000. 
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TABLE F-1 

ANNUAL COSTS 

Construction Cost 
{Including Contingencies, E&D, and S&A) 

Interest During Construction 
3-year construction, compound interest at: 8.875% 

TOTAL INVESTMENT COST 

Annual Costs 
Interest and Amortization 

Service Life @ 100 years 
Operation and Maintenance 

Dam and Reservoir 

TOTAL ANNUAL COSTS 

8.875% 

F-4 

$11,000,000 

1,527,000 

$12,527,000 

$1,112,000 

47,000 

$1,159,000 
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United States Department of the Interior 
FlSH AND WILDLIFE SERVICE 

BOISE FIELD OFFICE 
4696 Overland Road, Room 576 

Boise, Idaho 83705 

Lieutenant Colonel James A. Walter 
District Engineer 
Attn: Mr. William MacDonald 

March 23, 1989 

Walla Walla District, Corps of Engineers 
Bldg. 602, City-County Airport 
Walla Walla, Washington 99362 

Dear Colonel Walter: 

Re: Palouse River Planning Aid Report 
file #351.6300 

Thank you for your comments on our draft Planning Aid Report for the Palouse 

River Reconnaissance Study. We have incorporated your comments into the final 

report whenever possible. We are sending five copies of the final report, as 

specified in the scope of work, under separate cover. If you have any 

questions concerning the report, contact Ralph Myers at (208) 334-1931. 

Sincerely yours, 

Charles H. Lobdell 
Field Supervisor 
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INTRODUCTION 

The U.S. Army Corps of Engineers (Corps), Walla Walla District is conducting a 
Palouse River Basin, Idaho(Washington Reconnaissance Study. Several water 
development alternatives are being investigated. The study was initiated in 
response to concerns about water supply and flooding. Population centers of 
primary concern include the town of Pullman, Washington, and Moscow, Palouse, 
and Potlatch, Idaho. 

The Corps has requested that the U. S. Fish and Wildlife Service (Service) 
prepare a Planning Aid Report as part of the Reconnaissance study. The 
purpose of this Planning Aid Report is to identify potential fish and wildlife 
resource impacts, needs, and opportunities related to five proposed 
developments. The report is based primarily on existing information. The 
Service has relied on the Corps to provide all available descriptions of the 
alternative, including maps, photographs, and engineering, hydrologic, survey, 
and land use data. Information from the Planning Aid Report will be used as a 
framework for detailed Fish and Wildlife Coordination Act investigations 
should feasibility-level studies be required. The report has been prepared in 
accordance with the Fish and Wildlife Coordination Act and the National 
Environmental Policy Act, as amended. 

Several previous investigations have been conducted by the Bureau of 
Reclamation and the Corps to address similar concerns as identified in the 
present study. Specific engineering plans and designs are not available for 
all of the current proposals. For this reason, our report relies heavily on 
past design proposals and is necessarily general in description of potential 
fish and wildlife impacts. 
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ALTERNATIVES ANALYSIS 

Five potential developments are being considered for the Palouse River area of 
northwestern Idaho and southwestern Washington (Figure 1). We are presenting a 
summary list of the alternatives followed by a more in-depth evaluation of 
each alternative. The analysis includes a description of existing fish and 
wildlife resources in the proposed project area, a projection of anticipated 
impacts and potential mitigation/enhancement measures, identification of data 
gaps and study needs, and the Service's reconnaissance level recommendation on 
each alternative. 

Specific engineering plans for all alternatives have not yet been developed. 
The exact route for the proposed pipelines, and management of water levels for 
the proposed reservoirs are presently undefined. Specific plans on the 
locations and methodology of channel alterations at Pullman, Washington are 
lacking. We anticipate the development of specific construction, operation, 
and management plans should any of the alternatives be evaluated at the 
feasibility level. 

SUMMARY OF ALTERNATIVES 

1. A flood control reservoir on Paradise Creek upstream from Moscow, Idaho 
(Figure 2 and Table 1). 

2. A storage reservoir at Robinson Lake, Idaho (Figure 3 and Table 1). 

3. Storage reservoirs on the Palouse River, Idaho at Harvard and Laird. 
The proposal includes a pipeline from Palouse, Idaho to Moscow, Idaho and 
Pullman, Washington (Figures 4 and 5, and Table 1). 

4. A pipeline from Lower Granite Reservoir to the towns of Pullman, 
Washington, and Moscow, Idaho (Figure 6). 

5. Channel alterations through the town of Pullman, Washington. 
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Figure 1. Map of the geographic location of the five development alternatives 
being studied in eastern Washington and western Idaho. 



Table 1. Physical characteristics of proposed reservoirs in Latah County, 
Idaho. 

Normal pool 
elevation (msl) 

Storage capacity 
(acre-feet) 

Surface area 
(acres) 

Harvard 

2,673 

110,000 

2,310 

Mean depth 48 
(feet) 

Mean annual 199,200 
inflow (acre-feet) 

Expected water 
retention time (days) 

203 

Laird 

2,874 

70,000 

1,075 

65 

149,400* 

171 

* Estimated by taking 75% of Harvard flow. 
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Paradise 
Creek 

2,635 

1,768 

240 

7 

5,350 

121 

Robinson 
Lake 

2,732 

130 



Figure 2. Map depicting the location and inundated area for the proposed 
Paradise Creek Reservoir. 
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Figure 3. Map depicting the location and inundated area for the proposed 
Robinson Lake Reservoir. 
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Figure 4. Map depicting the location and inundated area for the proposed 
Harvard and Laird Reservoirs. 



Figure 5. 
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Map depicting the route of the proposed pipeline from Palouse, 
Washington to Pullman, Washington and Moscow, Idaho. 
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Figure 6. Map depicting the route of the proposed pipeline from Lower Granite 
Reservoir, Washington to Pullman, Washington and Moscow, Idaho. 
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PARADISE CREEK FLOOD CONTROL RESERVOIR 

The reservoir would be located approximately one mile east of Moscow, Idaho in 
Paradise Valley (Figure 2). The project location is within the Palouse, an 
area well known for its dryland wheat production, at north latitude 46° 45' 
and west longitude 116° 57'. The topography of the project area is generally 

. rolling hills. Paradise Creek is a small stream (average annual discharge of 
5,350 acre-feet) which drains a relatively small watershed (17.7 square 
miles). The watershed has been extensively logged and tilled, and the Palouse 
region is well known for its extremely high erosion rates. Flows in Paradise 
Creek are extreme!:: variable, averaging less than 1 cubic feet per second 
(cfs) from July through Oc ober, while peaking in excess of 400 cfs during 
spring runoff (Table 2). During high flows, Paradise Creek typically carries 
a large suspended sediment load. 

The proposed reservoir would be small and shallow (Table 1), inundating 
approximately 1.5 miles of Paradise Creek. At full pool (elevation 2,635), 
approximately 3.8 miles of reservoir shoreline would exist. 

To date, we have no additional information on how the water levels in the 
reservoir would have to be managed to provide flood control benefits. We 
anticip.ate the reservoir water levels could fluctuate dramatically, and that 
the reservoir would typically be drained by September or October to maximize 
potential floodwater storage. 

Table 2. Summary of hydrologic data for Paradise Creek at the University of 
Idaho for 1979-1988. Data provided by the U.S. Geological Survey. 

Month Mean Discharge (cfs) Variance Standard Deviation 

January 9.86 63.97 8.00 
February 27.56 449.77 21.21 
March 19.75 199.36 14.12 
April 8.57 23.52 4.85 
May 3.35 2.02 1.42 
June 1.94 0.96 0.98 
July 0.98 0.16 0.40 
August 0.75 0.12 0.35 
September 0.87 0.30 0.54 
October 0.81 0.15 0.38 
November 1.71 1.47 0.38 
December 2.96 2.96 1.72 

The soils in the proposed project area include Westlake-Latahco silt loams at 
slopes of 0-3%, Palouse-Latahco silt loams at 0-3% slopes, Thatuna silt loam 
at 3-7% slopes, Naff-Palouse silt loams at 7-25% slopes, and Naff-Thatuna silt 
loams ~t 7-25% slopes (Barker 1981). The ability of the soil types to produce 
tree and understory plant species has not been identified. Potential limits to 
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recreational development on soil types in the study area include severe slope 
and erodability of the soils. 

Existing Fish and Wildlife Resources 

Aquatic resources 

The aquatic habitats within the propcsed project area in Paradise Creek have 
limited fishery values. We are aware of no evidence to indicate that the 
proposed project area has fishery values of local, regional, or national 
significance. 

Instream substrate in the project area is predominantly silt and sand. We 
expect the dominant benthic communities in the creek would be oligochaetes and 
dipterans. Benthic communities are likely limited by the annual scouring and 
deposition during spring run-off, and low summer flows. 

Wildlife resources 

Existing wildlife habitat in the proposed reservoir site is limited. The 
characterization is based on a site visit on December 1, 1988 by Bill 
MacDonald (Corps) and Ralph Myers (Service), and consultation with local Idaho 
Department of Fish and Game (Department) biologists. Upland areas within the 
project site are primarily tilled cropland. Several acres of the project area 
are pastureland that are heavily grazed. Narrow strips of riparian wetland 
vegetation (approximately 6 - 10 feet wide) exist along the current stream 
channel. This zone appeared to be predominantly grasses and cattails (Typha 
latifclia). The cattails provide winter cover for pheasants, as evidenced by 
sets of pheasant tracks in snow that had fallen 2 days prior to the site 
visit. 

TQe project area provides year-round foraging habitat for raptors. The value 
of the habitat for raptors is likely reduced by the lack of cover currently in 
the project area. 

No population data are available for furbearers in the project area. We 
observed no evidence of furbearers use of the project area, and expect that 
use is limited to small numbers of muskrats (Ondatra zibethica). 

Threatened or endangered species 

The proposed project is within the range of the bald eagle (Haliaeetus 
leucocephalus). At the present time, we have no information to indicate that 
the proposed development would impact critical habitat. No candidate species, 
or species designated for special management by the state of Idaho are known 
to occur in the project area. 

Angler/hunter use 

No hunter or angler data are available for the proposed reservoir area, 
however, we expect that the area supports little or no hunting activity and no 
fishing activity. 
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Anticipated Impacts 

This section of the report is designed to identify anticipated negative and 
positive impacts to existing fish and wildlife resources resulting from the 
Paradise Creek Reservoir proposal. Actual impacts that would occur with 
construction of the project will depend on final designs and operations of the 
project. For the purpose of impact assessment, we are assuming that the 
existing condition of fish and wildlife resources in the project area will not 
significantly change in the forseeable future if the project is not 
constructed. 

Acqua tic resollrce~ 

Negative impacts to aquatlc resources are not expected if the project is 
constructed. Similarly, we expect insignificant fishery benefits as a result 
of the project. Specific project operations are not available, however, we 
anticipate that the reservoir would be dewatered in the fall and winter. 
High levels of turbidity are expected during periods of high runoff. The 
reservoir could result in improvements in downstream water quality. Settling 
of sediment would occur in the reservoir, making the outflow less turbid than 
the inflow. Also, water releases from the reservoir could maintain higher 
rn1n1mum streamflows, thereby improving the quantity and quality of downstream 
aquatic habitats. 

Wildlife resources 

Wetland vegetation could increase in the project area with construction of the 
reservoir. The extent and quality of the habitat created would depend on 
management of the water levels in the reservoir, and management of project 
lands. Areas that are inundated would likely experience high rates of 
sedimentation. High levels of sedimentation and water level fluctuations 
could preclude establishment of submerged vegetation, and also inhibit plant 
growth in seasonally.flooded areas. Seasonally flooded areas could support 
emergent vegetation such as reed canary grass (Phalaris arundinacea), cattail 
(Typha spp.), and bulrush (Scirpus spp.). Cattails and rushes could establish 
in areas that are flooded or saturated through most of the year though this 
would be dependent on reservoir operations in relation to water level 
management. Grasses would probably dominate less frequently flooded areas. 
Survey data are not available to quantify the expected acreages of different 
habitats. Gross estimates from the relationship of maximum water surface 
elevation to pool surface area indicates that an average of 16 acres could be 
flooded for every one-foot vertical rise in water surface elevation. 

Waterfowl production could occur in the project area, depending on water 
management. If water levels were maintained at a relatively constant level 
from April through August, waterfowl nesting could occur in the project area. 
It appears that holding the reservoir level at water depths of three to four 
feet maximum could provide maximum nesting habitat and also provide brood 
rearing habitat. Approximately 50 acres of water could exist at three to four 
foot of depth, with the receiving 190 acres of dry project lands being 
dewatered. We assume that the seasonally flooded areas would only be flooded 
for a short period of time in February or March, and could support vegetation 
for nesting cover. Under good nesting conditions such as occur on the Bear 
Lake National Wildlife Refuge, duck nest densities average 0.69 nestsjha 
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(Bjornn et al. 1987). We expect potential for nesting at the proposed project 
site would be considerably lower than at Bear Lake. Assuming a potential duck 
nest density of 0.25fila, 19 nestsjyear could occur on project lands if 190 
acres of unflooded habit&t is maintained from April to August. Klett et al. 
(1988) found mallard nest success rates ranged from lows of 1-3% in cropland, 
to highs of 18-27% in idle grasslands. Talent et al. (1983) reported that 
generally, duck brood size at flight stage is five or six. Using these data, 
we expect that no wa terfo\\71 wi 11 be produced if project lands are used as 
cropland, and 25 ducks could potentially be produced if project lands were 
managed to provide duck nesting and rearing habitat. 

Goose nesting p~atforms could result in the reservoir 
could use surrounding agricultural areas for feeding. 
potentially, 25 geese could be produced per year with 
maintenance of water in the reservoir through August. 

producing geese. Geese 
We estimate that 

nesting platforms and 

Pheasant production could increase by up to 114 birds per year with project 
construction. Our estimate is based on 190 acres of the 240 acre reservoir 
remaining unflooded throughout the nesting and brooding season (spring and 
su~~er). We assumed a potential nest density of one nest per five acres with 
a 50% success rate and six chicks per nest (Brad Compton, Id. Dept. of Fish 
and Game, Lewiston, Id., pers. commun.) We are assuming that flood flows 
would normally occur in February, prior to the pheasant nesting season, and by 
April, water levels in the reservoir would be receding or relatively low. We 
are also assuming that the water fluctuation zone would support vegetation 
suitable for pheasant nesting. Intensive agricultural practices on the 
project lands could eliminate any pheasant benefits. 

Angler/hunter use 

The reservoir is not expected to provide increased angling or waterfowl 
hunting opportunity in the project area. The reservoir would likely be 
dewatered between October and January, which is when the waterfowl hunting 
season occurs. Even under optimum conditions, the reservoir would likely 
provide less than five hunter days of opportunity per year. This represents 
an estimated economic value of $132 at a value rate of $26.41/day (Sorg and 
Nelson 1987). 

We estimate that pheasant hunting opportunities could increase as a result of 
the project. If the project area produced 114 pheasants per year, 95 hunter 
days may be gained as a result of the project. The estimate is based on a 50% 
cock to hen relationship for birds produced, and current pheasant hunting in 
Region 2 where 3,360 hunters expended 18,415 days to kill 11,069 cock 
pheasants. (Brad Compton, Dept. of Fish and Game, Lewiston, Id., pers. 
commun.) Using the hunt data, one cock pheasant provides 1.7 hunter days, so 
a maximum of 97 hunter days could be gained if all cocks produced were 
harvested. Using Young et al. (1987), 97 hunter days for pheasants in the 
project area is valued at $2,370. 

Potential Mitigation/Enhancement Opportunities 

The proposed project would impact aquatic and terrestrial habitat which 
currently is of limited occurrance (riparian wetlands) or value for fish and 
wildlife. The following are potential options or strategies for mitigating 
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losses, or enhancing fish and wildlife habitat. The potential mitigation and 
enhancement measures will be re-evaluated should the project be elevated to 
the feasibility level, and specific project plans become available. 

1. Maintain stable water levels in the reservoir from April 1 - August 31, 
with a minimum 3-foot deep conservation pool. 

Justification 

Maintaining stable water levels during the waterfowl nesting and brooding 
season could maximize waterfowl production. Maintaining three feet of 
water in the reservoir would provide shallow brood rearing areas for 
waterfowl. 

2. Manage project lands surrounding the reservoir for the purpose of 
providing wildlife habitat. 

Justification 

Use of project lands for agricultural activities such as cropping or 
grazing would reduce the value of the land for waterfowl and upland game 
bird habitat. Managing all non-flood control related aspects of the 
reservoir for wildlife habitat would maximize wildlife benefits. 

Information Gaps and Study Needs 

1. Sedimentation rates, and expected functional life of the project have not 
been identified for the proposed reservoir. 

Study recommendation 

Conduct a study to identify sediment transport dynamics of Paradise Creek 
to identify the expected rate and pattern of sediment deposit in the 
reservoir, and the expected period for which the reservoir would be 
functional. 

~. No data are available to describe potential water management and releases 
for the proposed reservoir. 

Study recommendation 

Conduct a study to identify the range of potential water management 
scenarios that are practical for maintaining flood control benefits. The 
study should identify the effectiveness of the management alternative in 
providing flood benefits, as well as the value provided for fish and 
wildlife resources. 

3. Quantitative data describing the wildlife habitat within the proposed 
project area are not available. Qualitative data are very limited. 

Study recommendation 

Conduct a Habitat Evaluation Procedures (HEP) study in the project area 
, to quantify the existing wildlife habitat, and evaluate the value of the 
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habitat for wildlife species in the area. The existing riparian habitat 
is extremely limited, ho~ever, assuming a 5-foot band of vegetation on 
both sides of 1.5 miles of Paradise Creek, the project would inundate 
approximately 2 acres of wetland habitat. 

4. Quantitative data on wildlife use of the study area does not exist. 

Study recommendation 

Conduct seasonal surveys to determine use of the area by wildlife 
species. The survey should provide quantitative data. 

5. Detailed topographic survey data for the study are does not exist. 

Study recommendation 

Conduct a survey of the proposed project area to delineate morphometric 
characteristics of the proposed reservoir and surrounding project lands 
at one-foot intervals. 

Reconnaissance-Level Recommendation 

Our preliminary assessment of the project indicates losses of valuable fish 
and wildlife habitat is not likely to occur as a result of the project. 
Significant wildlife enhancement opportunites associated with the project may 
be available. Based on preliminary project information, we would support 
elevating the project to the feasibility level for further evaluation. 
The feasibility-level evaluations should include conducting the studies 
recommended in this report. 
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ROBINSON LAKE RESERVOIR PROPOSAL 

The proposed reservoir would be located on the South Fork of the Palouse River 
approximately three miles east of Moscow, Idaho, at north latitude 46°45' and 
west longitude 116°55' (Figure 3). The reservoir would inundate approximately 
1.3 miles of stream habitat. Approximately 0.5 miles of the existing stream 
habitat is surrounded by Robinson Lake Park. The proposed reservoir area 
contained a small, shallow reservoir prior to the 1960's with a spillway 
elevation of approximately 6-10 feet. The old reservoir experienced high 
levels of siltation. Today, no water is retained and Robinson Lake Park is 
located on the old reservoir area. The remaining 0.8 miles of stream flows 
through private land. 

The median average monthly discharge in the South Fork of the Palouse River 
over the past twenty years has been one cfs for six months of the year (Table 
3). The Corps has identified a normal pool surface elevation of 2,732 for the 
proposed reservoir. The proposed reservoir would be small (130 acres) but 
relatively deep (maximum depth approximately 50 feet). Information on the 
expected storage capacity of ~he reservoir is not available at this time. 

Table 3. Median average monthly discharges for 1968-1987 in the South Fork 
of the Palouse River at the proposed Robinson Lake damsite. Data were 
provided by the Corps. 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

(cfs) 
Discharge 

12 
16 
15 

9 
3 
1 
1 
1 
1 
1 
1 
6 

The reservoir would be surrounded by relatively steep slopes (Figure 3). The 
watershed land uses are similar to those in the Paradise Creek watershed. The 
soil types in the project area include Crumarine silt loam at 0-3% slopes, 
Spokane loam at 15-35% slopes, and Tarey silt loam at 25 35% slopes (Barker 
1981). The relatively steep areas surrounding the reservoir would provide 
poor to fair potential for wildlife habitat development. Recreational 
development is limited by severe slope and erodability of the soil. 
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Existing Fish and Wildlife Resources 

Aquatic resources 

The aquatic habitats within the proposed project area in the South Fork of the 
Palouse River have limited fishery values. No data are available to quantify 
the fish populations in the project area. We have no indication that 
significant game fish populations exist in the project area. Water quality 
and low flows are probably limiting for fish populations. 

Wildlife resources 

Wildlife values are moderate (Nellis and Allen 1987). No data are available 
to quantify wildlife use of the area. Most of the land use in the project 
area is grazed pastureland. The proposed reservoir area also contains a 
public park. The stream has a narrow band of riparian vegetation in some 
areas, although much of the riparian vegetation has been heavily impacted by 
livestock grazing. It is likely that the existing riparian vegetation 
provides cover for game species including pheasants, and possibly white-tailed 
deer. We expect use to be relatively minor. Common tree species in 
the project area include ponderosa pine and Douglas fir (Table 4). 

Table 4. Common tree species and woodland understory vegetation that are 
characteristic of the soil types found in the Robinson Lake project area. 
Data adapted from Barker (1981). 

Common Trees 

Ponderosa pine (Pinus ponderosa) 
Douglas fir (Pseudotsuga menziesii) 

Understory 

Bluebunch wheatgrass (Agropyron spicatum) 
Idaho fescue (Festuca idahoensis) 
Pine reedgrass (Calamagrostio sp.) 
Heartleaf arnica (Arnica cordifolia) 
Common snowberry (Symphoricarpos albus) 
Elk sedge (Carex geyeri) 
Wnite spirea (Spirae sp.) 
Blue wildrye (Elymus glaucus) 
Herbaceous cinquefoil (Potentilla sp.) 
Silky lupine (Lupinus sericeus) 
Rose (Rosa sp.) 

Threatened or endangered species 

The proposed project area is within the range of the bald eagle. On December 
1, we observed a bald eagle flying over the proposed Robinson Lake Reservoir 
area. At the present time, we have no information to indicate that any of the 
proposed developments would impact critical habitat. 
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Angler/hunter use 

No hunter or angler data are available for the proposed reservoir area, 
however, we expect that the area supports no fishing activity, no waterfowl 
hunting, and little or no big game or upland game bird hunting activity. 

Anticipated Impacts 

Aquatic resources 

Negative impacts to aquatic resources are not expected if the project is 
constructed. The reservoir could act as a sedimentation basin, thereby 
improving the downstream water quality. The project may also improve aquatic 
habitat downstream by maintaining higher instream flows throughout the year 
below the project. The nature and quantity of benefits from improved water 
quality and increased instream flow would depend on the actual reservoir 
operations. 

Fishery benefits, as a result of the project, would depend largely on water 
level fluctuations in the proposed reservoir. If the reservoir is operated in 
a manner where large water level fluctuations occur, fishery benefits could be 
limited. Conversely, substantial fishery benefits could result from the 
project if relatively stable water levels are maintained. If a conservation 
pool at least 20 feet in depth were maintained, a substantial trout and bass 
fishery could probably be established and maintained by annual stocking. 

Wildlife resources 

Some loss of riparian wetland habitat would occur with construction of the 
reservoir. The existing habitat is currently of limited quality, so the loss 
is expected to be relatively small. Subsequent establishment ofriparian 
vegetation on the shore of the proposed reservoir would depend largely on 
water level fluctuations and land use management. If water level fluctuations 
are relatively small, small areas of emergent and/or submerged wetland 
vegetation could, establish in the seasonally flooded areas of the reservoir~ 
and permanently flooded, shallow areas. Due to the steep slopes surrounding 
the reservoir area, shallow areas and riparian zones would be very limited. 

High quality waterfowl nesting and brooding habitat would not likely be 
associated with the project. We estimate that one or two duck broods (5-10 
ducks) could potentially be produced per year. If several goose nesting 
platforms were constructed, 5-10 geese may also be produced per year. 
We expect no increased upland game bird production associated with project 
construction. 

Angler/hunter use 

We estimate angler use in the proposed reservoir could be 20,000 angler hours 
annually, based on Department estimates for angler use of Manns Lake (a 
similar lake in Region 2). Using data from Sorg et al. (1985) we estimate the 
economic value of the potential angler use at $87,490 annually. The estimate 
assumes a value of $22.52 per trip, with 4.4 hours per day and 1.17 days per 
trip. Waterfowl and upland game bird hunting are not expected to be 
significant in the project area. 
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Potential Mitigation/Enhancement Opportunities 

The fish and wildlife habitat that would be lost in the proposed inundation 
area is generally of low quality. Following are potential options or 
strategies for mitigating losses or enhancing fish and wildlife habitat. The 
potential mitigation and enhancement measures will be re-evaluated should the 
project be elevated to the feasibility level, and specific project plans and 
operations become available. 

1. Minimize water level fluctuations in the reservoir. 

Justification 

Large water level fluctuations could severely limit the development of 
littoral and riparian wetland vegetation. Both littoral and riparian 
vegetation are extremely valuable fish and wildlife habitats. Maximum 
fish and wildlife benefits could be realized by providing conditions 
conducive to development of quality littoral and riparian wetland 
habitat. 

2. Stock the reservoir with catchable trout. 

Justification 

A significant fishery could be established with an annual stocking 
program. A self-sustaining trout population capable of supporting the 
expected fishing pressure would not be likely in the reservoir. 

3. Unavoidable loss of riparian and wetland habitat would occur with project 
constructicn. Compensation of the losses by enhancement of similar currently 
degraded habitats in close proximity to the project could offset the losses. 

Information Gaps and Study Needs 

1. Sedimentation rates, and expected functional life of the project have not 
been identified for the proposed reservoir. 

Study reco~~endation 

Conduct sediment transport dynamics of the South Fork of the Palouse 
River to identify the expected rate of sedimentation of the reservoir, 
and the expected period for which the reservoir would be functional. 

2. Quantitative data on wildlife use of the study area does not exist. 

Study recommendation 

Conduct seasonal surveys to determine use of the area by wildlife 
species. The survey should provide quantitative data. 

3. Quantitative data describing the wildlife habitat within the proposed 
project area are not available. Qualitative.data are very limited. 
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Study recommendation 

Conduct a Habitat Evaluation Procedures (HEP) study in the project area 
to quantify the existing wildlife habitat, and evaluate the value of the 
habitat for wildlife species in the area. 

Reconnaissance-Level Recommendation 

Our preliminary assessment of the project indicates unmitigable losses of 
valuable fish and wildlife habitat is not likely to occur as a result of the 
project. Significant fish enhancement opportunites associated with the 
project may be available. Based on preliminary project information, we would 
support elevating the project to the feasibility level for further evaluation. 
Feasibility-level evaluations should include conducting the studies 
recommended in this report to evaluate project impacts on fish and wildlife. 
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PALOUSE RIVER RESERVOIRS AND PIPELINE PROPOSAL 

This alternative includes the construction of two reservoirs on the Palouse 
River at approximately river miles (RM) 148 and 157, coupled with a pipeline 
to transport water from Palouse, Washington (RM 116) to Pullman, Washington 
and Moscow, Idaho (Figure 4). The primary purpose of the reservoirs would be 
to provide municipal water for the towns of Pullman and Moscow. 

Mean monthly flows in the project area range from 11.5 cfs in August to 764 
cfs in March (Table 5). Spring flows are extremely variable. Both reservoirs 
would be relatively large and deep, with the Harvard Reservoir being the 
shallower and larger of the two (Table 1). Most lands in the Harvard site are 
privately owned, while the Laird site would be on lands of the Panhandle 
National Forests. The primary land use in the Harvard site is agricultural 
(grazed and cropped), and the primary use of the Laird site is silvicultural. 
The topography of the Laird site is relatively steep compared to the Harvard 
site. 

The normal pool elevation for the Harvard reservoir would be 2,673 and 2,874 
for the Laird pool. Neither reservoirs are expected to have extensive 
littoral areas. Projected water level fluctuations have not been identified, 
so we are unable to identify the amount of littoral habitat that would be 
periodically dewatered. 

Table 5. Summary of hydrologic data for the Palouse River near Potlatch, 
Idaho for 1916-1919 and 1967-1988. Data provided by the U.S. Geologic Survey. 

Month Mean Discharge (cfs) Variance Standard Deviation 

January 357.60 192532.47 438.79 
February 545.43 186309.53 431.64 
March 764.34 252079.72 502.08 
April 753.11 267471.63 517.18 
May 393.07 136219.47 369.08 
June 117.02 10117.16 100.58 
July 27.01 209.78 14.48 
August 11.42 42.37 6.51 
September 11.81 40.62 6.37 
October 16.78 64.46 8.03 
November 45.90 1540.23 39.25 
December 164.44 49241.45 221.90 

In addition to the reservoirs, a pipeline would be constructed to transport 
approximately 20 million gallons/day from Palouse, Washington (downstream of 
the proposed reservoirs) to Pullman, Washington and Moscow, Idaho. The 
pipeline would follow an existing railroad bed along most of the route. 

Soil types in the proposed project area includes Hampson silt loam at 0-3% 
slopes, Crumarine silt loam at 0-3% slopes, Santa silt loam at 2-35% slopes, 
and Minaloosa loam at 35-65% slopes (Barker 1981). The potential for wildlife 
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habitat in these soil types is fair to good. Recreational development 
potential is limited by severe slope and soil erodability. 

Existing Fish and Wildlife Resources 

Aquatic resources 

Water quality above the proposed Laird damsite (RM 157) is relatively good. 
Conditions rapidly degrade through the proposed Harvard site. The proposed 
Harvard Reservoir reach is characterized by unstable, eroding stream banks. 
Water temperatures through the reach increase more than in any other part of 
the drainage (Buettner 1973). 

The value of the Palouse River between the proposed Harvard Reservoir (RM 148) 
and the proposed Palouse, Washington pipeline intake (RM 116) is limited by 
water quality (Von Lindern 1986). Reduced water quality seems to be a result 
of n<?n-point source activities in the watershed. Water quality in the river 
downstream of Potlatch, Idaho, is of sufficient qualtiy to be used for 
agricultural water, habitat for warmwater fish, and secondary recreational 
contact. 

Water quality downstream of Palouse, Washington is also relatively poor. If 
the project would result in reductions of flow during low flow periods, water 
quality could become more degraded. Also, any reduction in flow in the 
Palouse River has the potential for cumulative impacts on anadromous fish 
migrating in the Snake River. Spring flows in the project area can exceed 
2,000 cfs, and an extreme flow of 10,000 cfs occurred in 1972. If high flows 
are stored in the reservoirs, a corresponding decrease in flow could occur in 
the Snake River during periods of smolt outmigration. The extent of the 
impact could depend on reservoir water management as well and other 
development projects in the Snake River drainage (cumulative--impacts). 

The aquatic habitats within the proposed project area in the Palouse River and 
tributaries have from limited to moderate fishery values (Table 6). Fishery 
values are generally of local significance rather than of statewide or 
national significance (Pacific Northwest River Basins Commission 1971). 
The Department annually stocks the proposed project area with trout. Stocked 
fish include catchable (6+ inches) rainbow trout (Salmo gairdneri), and 
fingerling (3-6 inches) and catchable brown trout _(Salmo trutta). In 1986, 
the Department stocked 3,819 catchable rainbow trout, 10,727 catchable brown 
trout, and 4,300 fingerling brown trout in the Palouse River. Fish survey 
sampling conducted in July of 1986 by Department personnel indicated most of 
the fish in the Palouse River downstream of the proposed project area are dace 
(Rhinichthys spp.) and red-side shiners (Richardsonius balteatus), followed in 
numbers by suckers (Catostomus spp.) and northern squawfish (Ptychocheilus 
oregonensis). No game fish were collected (Von Lindern 1986). This is 
consistent with Buettner (1973) who found no trout below the proposed Laird 
damsite (RM 157). 
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Table 6. Summary of the fish and wildlife resource values associated with the 
existing aquatic habitats that the proposed Harvard and Laird reservoirs would 
inundate. Adapted from Nellis and Allen (1986). 

Fish Values Wildlife Values 

Palouse River 
(above Harvard) limited substantial 

Big Creek unknown moderate 

Meadow Creek moderate substantial 

Palouse River 
(above Laird) moderate substantial 

Strychnine Creek moderate substantial 

Little Sand Creek limited substantial 

Big Sand Creek limited substantial 

Wildlife resources 

Existing wildlife values of the proposed project area range from moderate to 
substantial (Table 6). The Palouse River provides year-round habitat for 
substantial numbers of white-tailed deer, elk, and black bear. Quantified use 
data are not available, however, the Department characterizes use as high. 
The area provides habitat for upland game birds (primarily pheasants), and 
limited production of waterfowl. No data are available to quantify upland 
game bird or waterfowl use. 

The area proposed for inundation contains narrow, willow dominated riparian 
areas along the Palouse River, and tributaries. Most of the riparian habitat 
has been heavily grazed by livestock. Our survey of riparian vegetation in 
the proposed Harvard reservoir site indicates that much of the riparian 
habitat is limited in quality for wildlife species due to current land use 
practices. We did observe pheasant use of scattered areas of riparian 
vegetation that were not as heavily impacted. The isolated patches of higher 
quality riparian vegetation could be extremely valuable to upland game birds 
given the degraded nature most of the surrounding habitats. 

No population data are available for furbearers in the proposed Harvard or 
Laird Park project areas. We observed indications of beaver (Castor 
canadensis) activity in Meadow Creek, but expect that existing furbearers use 
of the project area is relatively low. We expect less use of the proposed 
Laird Park project area than the proposed Harvard site, and observed no 

$ indications of furbearers presence during our October 30 site visit. 
f 
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Most of the riparian and upland habitat in the proposed Harvard reservoir site 
is heavily grazed. The transition of land use from grazed pasture to forested ( 
land occurs at approximately the same elevation as the proposed water surface 
elevation (2,673). Upland habitats in the proposed Laird Park reservoir site 
are primarily forested, dominated by fir, pine, and larch species (Table 7). 
The terrain is relatively steep and heavily wooded. The proposed Laird Park 
reservoir site currently supports a narrow band of riparian vegetation. The 
stream bank rises quickly, providing little area for riparian vegetation. The 
stream is also bordered by an unpaved road on one side. The riparian cover 
consists mainly of trees and shrubs that overhang the stream. 

Table 7. Common tree species and woodland understory vegetation that are 
characteristic of the soil types found in the Harvard and Laird 
project sites. Data adapted from Barker (1981). 

Common Trees 

Grand fir (Abies grandis) 
Douglas fir (Pseudotsuga menziesii) 
Ponderosa pine (Pinus ponderosa) 
Western larch (Larix occidentalis) 
Lodgepole pine (Pinus contorta) 

Understory 

Mallow ninebark (Physocarpus malvaceus) 
Creambrush oceanspray (Holodiscus discolor) 
Columbia brome (Bromus vulgaris) 
Blue wildrye (Elymus glaucino) 
Elk sedge (Carex geyri) 
Gland cinquefoil (Potentilla gladulosa) 
Willow (Salix sp.} 
Queencup beadlily (Clintonia uniflora) 
Common snowberry (Symphoricarpos albus) 
Sedge (Carex sp.) 
Pachystima (Pachistima myrsinites) 
Baldhip rose (Rosa gymnocarpa) 
Longtube twinflower (Linnaea borealis) 
American trailplant (Adenocaulon bicolor) 
Piper anemone (Anenome piperi) 
Goldthread (Coptis sp.) 

Threatened or endangered species 

The proposed project areas are within the range of the bald eagle. At the 
present time, we have no information to indicate that any of the proposed 
developments would impact critical habitat. 

We are including information on candidate species, and species designated for 
special management considerations by the states of Washington and Idaho (Table 
8). Candidate species, and state designated species receive no protection 
under the Endangered Species Act, as amended. We are including them in the 
early phase of planning because the species could possibly be petitioned for 
listing in the future. 
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Table 8. Plant and animal candidate species or species of state concern 
that may be found in the proposed Harvard and Laird Reservoirs, and 
associated Palouse, Washington to Pullman, Washington and Moscow, Idaho 
pipeline project areas. 

Township Range Sections 

14 N 45 E 5 

15 N 45 E 32 

Species (status) 

Astragalus arrectus (SPS) 
Astragalus riparius (SPS) 
Chalochortus nitidus(C2 SPX) 
Himulus pulsiferae (SPS) 
Silene spaldingii (C2 SPT) 

Haplopappus liatriformis (C2 SPT) 

SPS designated by the State of Washington as a sensitive species 
SPT designated by the State of Washington as a threatened species 
SPX designated by the State of Washington as possibly extinct 
C2 Taxa for which information now in the possession of the Service 

indicates that proposing to list them as endangered or threatened 
species is possibly appropriate, but for which substantial data on 
biological vulnerability and threat(s) are not currently known or on 
file to support the immediate preparation of rules. 

Angler/hunter use 

Despite annual trout stocking by the Department, no data on angler use of the 
proposed project areas are available. Angler use is thought to be relatively 
low. The factors that limit angler use of the project areas probably include 
lack of access due to private land holdings, and the river's inability to 
support large fish. 

Data on hunter use of the specific project areas are lacking. The lack of 
effort by the Department to identify hunter use of the areas indicates the low 
use that the area receives. We expect that limited hunting of upland game 
birds, waterfowl, and deer occurs in the proposed project areas. On a 
regional basis, 125 goose permits, and 137 duck permits were issued in 1987. 
The hunters expended 264 days to kill 38 geese, and 131 days to kill 73 ducks. 
The project are is contained within big game management units 8 and 8A, and 
black bear management units lB and lC. Substantial numbers of black bear, elk 
and deer are harvested annually in these units (Table 9). In the general 
project area, estimated black bear harvest is less than one bear per 100 
square miles (Johnson 1986). 
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Table 9. Summary of harvest data for hunting units containing the proposed 
project area. Data were taken from McNeill et al. 1988a, McNeill et al. 
1988b, and McNeill et al. 1988c. 

Species Period of Record Average Annual Harvest 

black bear 
deer 
elk 

1983-1987 
1975-1987 
1974-1987 

118 
683 
150 

The proposed pipeline route probably receives limited hunting pressure, mainly 
from upland game bird hunters. No specific project area data are available, 
however, Whitman County and Region 1 data indicate that the area could be 
relatively important on a local basis for upland game bird hunting (Table 10). 

Table 10. Summary of 1987 - 1988 hunting season hunter use and harvest data 
for eastern Washington. 

Species Total Harvest No. of hunters Hunter days 

Whitman Region 1 Whitman Region 1 Whitman Region 1 
County County County 

Pheasant 24,599 55:135 6,679 1.5,910 33,463 87,295 
Quail 4,017 22,543 1,564 4,924 6,614 22,584 
Chukar 6,018 21,556 1,513 4,299 6,308 18,241 
Gray partridge 4,506 11,361 2,051 4,582 9,755 23,324 
Ruffed grouse 484 68,231 280 13,227 681· 80,288 
Blue grouse 16 18,377 182 7,932 372 44,609 
Spruce grouse 0 2,916 116 1,751 120 17,078 
Duck 3,709 48,834 856 5,490 3,742 34,368 
Goose 409 8,013 515 3,967 1,816 22,969 
Snipe 107 464 212 302 935 6,824 
Dove 1,342 5,691 277 1,190 818 4,287 
Rabbit 285 4,505 233 1,743 803 14,969 
Raccoon 0 109 0 317 0 3,856 
Deer 931 12,632 3,949 45,538 12,463 241,516 

Anticipated Impacts 

Aquatic resources 

The existing lotic aquatic habitat would be replaced with approximately 3,385 
acres of lentic aquatic habitat created by the two reservoirs. Dominant 
benthic invertebrate populations would shift from lotic species to lentic 
species. The total biomass of aquatic invertebrates would be greater in the 
reservoir than the existing stream due to the greater wetted area of the 
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reservoir, and the establishment of a plankton community in the reservoir. 
The reservoir could provide substantially more, and better quality habitat for 
game fish species than the existing river. The reservoir would probably 
maintain a trout population if supported by annual stocking efforts. 

Wildlife resources 

The proposed reservoir would result in loss of riparian habitat that currently 
exists along the river course. The establishment of riparian areas around the 
proposed reservoirs would depend on shoreline soils and topography, and water 
level management. Loss of riparian habitat would negatively impact wildlife 
species. Given the limited extent of the riparian areas, and current poor 
quality of the surrounding upland habitat, the impact to wildlife species 
currently using the riparian areas could be severe. The overall impact is 
lessened by the relatively low existing use of the area by wildlife. 

Waterfowl production in the project area would likely remain relatively 
unchanged with the project. Substantially more resting habitat would be 
available with reservoir creation, however, nesting habitat availability would 
remain relatively unchanged. 

Impacts to furbearers and large mammals are expected to be relatively minor, 
however, the Department has concerns about the loss of deer, elk, and black 
bear habitat that would occur. 

Angler/hunter use 

Angler use of both reservoirs would be substantially higher than current use 
of the river. Most of the river in the Harvard Reservoir reach does not 
support viable game fish populations and is currently bordered by private 
land, which limits angler access. The reservoir would provide better angler 
access, as well as larger game fish populations. 

We estimate that the Harvard Reservoir could support 60,000-80,000 hours of 
fishing pressure per year (Bert Bowler, Id. Dept. Fish and Game, Lewiston, 
ID, pers. commun.). We estimate that Laird Reservoir could receive 
approximately one half (30,000-40,000) the angler hours as Harvard Reservoir. 
The lower use is atrribu~able to less accessibility and the expected lower 
productivity of Laird Reservoir. Using data from Sorg et al. (1988) we 
estimate that the economic value of the 120,000 angler hours with a value of 
$22.52 per trip (assumes 4.4 hours are fished per day, and each trip averages 
1.17 days). gained by the project would be $524,942. 

Waterfowl hunter use of the reservoirs would likely occur. We estimate that 
waterfowl hunting effort could increase by 50% in Region 2 with construction 
of the reservoirs. This translates into 130 additional days of goose hunting 
and 115 additional days of duck hunting, with an estimated economic value of 
$7,724. 

We expect no substantial change in big game hunting or upland game bird 
hunting with reservoir construction. 
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·potential Mitigation/Enhancement Opportunities 

·The fish and wildlife habitat that currently exists in the proposed inundation 
area would be lost as a result of the project. The following are potential 
options or strategies for mitigating losses or enhancing fish and wildlife 
habitat. The potential mitigation and enhancement measures will be re
evaluated should the project be elevated to the feasibility-level, and 
specific project plans and operations become available. 

1. Minimize annual water level fluctuations in the reservoirs. 

' · Justification 

Large and frequent water level fluctuations reduce the opportunity for 
establishment of littoral and riparian vegetation. Littoral habitat 
enhances the fishery value of the reservoirs. Riparian habitat would be 
valuable for wildlife. 

2. Stock the reservoir with fingerling or catchable trout 

Justification 

The fishery potential could be greatly enhanced by stocking of game fish. 

3. Move location of the proposed Harvard damsite downstream closer to the 
Idaho-Washington state line. 

Justification 

The topography of the reservoir area and surrounding land downstream of 
the proposed damsite would have more waterfowl and upland game bird 
benefits associated with the reservoir than the currently proposed area. 
Locating the reservoir downstream would provide increased littoral 
habitat for waterfowl as well as proximity to upland and waterfowl 
nesting areas. This action could create the potential for production of 
500 additional waterfowl (100 broods at 5 individuals per brood). We 
estimate that hunting could increase 100% over existing conditions in 
Region 2 resulting in 264 additional goose hunter days and 131 additional 
duck hunter days. 

4. Equip the Harvard Dam with the capability to withdraw! hypolimnetic water 
from the reservoir. 

Justification 

~ypolimnetic withdrawals from the Harvard Reservoir during summer months 
could help establish a cool water fishery in the river below the dam. _The 
success of establishing the downstream fishery would depend on water 
quality in the proposed reservoir, and water releases from the reservoir. 

§. Schedule water releases from the Harvard Dam to ensure that flows in the 
Palou$e River both above and below Palouse, Washington do not fall below 
existing conditions. 
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Justification 

Water quality in the Palouse River is currently degraded below the 
proposed darns. Any reduction in flow below the existing conditions could 
further reduce water quality by reducing dilution flows from upriver. 

Information Gaps and Study Needs 

1. Sedimentation rates, and expected functional life of the project have not 
been identified for the proposed reservoir. 

Study recommendation 

Conduct sediment transport dynamics of the Palouse River to identify the 
expected rate of sedimentation of the reservoir, and the expected period 
for which the reservoirs would be functional. 

2. Instrearn flows that would be necessary to maintain a sport fishery below 
the proposed Harvard dam are undefined. 

Study recommendation 

Conduct a study using methodologies such as Instrearn Flow Incremental 
Methodologies (IFIM) to identify minimum flows necessary to maintain a 
viable sport fishery below the proposed Harvard Dam. 

3. Quantitative data on fish populations within the proposed project area are 
lacking. 

Study recommendation 

Conduct a survey of fish populations in the area of impact for the 
proposed project. Data collected should be quantitative. 

4. The cumulative impacts related to anadromous fish migration of this 
proposal, and other federal project proposals in the Snake River drainage have 
not been assessed. 

Study recommendation 

Conduct a cumulative impacts study to determine if alteration of flow 
magnitude and timing in the Palouse River, along with other federal 
projects, would have a cumulative impact on Snake River flow timing and 
magnitude. Development of expected discharges on a monthly basis at the 
mouth of the Palouse River with and without the project would be helpful 
in assessing potential impacts. The study should be designed to 
determine if cumulative impacts to anadromous fish could result from 
project flow alterations. 

5. Quantitative data on wildlife use of the specific project area does not 
exist. 
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Study recommendation 

Conduct seasonal surveys, with emphasis on the proposed project area, to 
determine use of the area by wildlife species. The survey should provide 
quantitative data. 

6. Quantitative data describing the wildlife habitat within the proposed 
project area are not available. Qualitative data are very limited. 

Study recommendation 

Conduct a HEP study in the project area to quantify the existing wildlife 
habitat, and evaluate the value of the habitat for wildlife species in 
the area. 

7. The feasibility of placing the proposed dams further downstream near the 
Idaho-Washington border is unknown. Substantial wildlife benefits could 
result from such a reservoir. 

Study recommendation 

Conduct a study to evaluate the feasibility of constructing the 
reservoir(s) downstream of the proposed site(s). 

Reconnaissance-Level Recommendation 

Our preliminary assessment of the project indicates unmitigable losses of 
vpluable fish and wildlife habitat are not likely to occur as a result of the 
project. The potential exists for cumulative impacts to anadromous fish 
resulting from this and other projects. Resident fish enhancement 
opportunites associated with the project may be available. Based on 
preliminary project information, we would support elevating the project to the 
feasibility level for further evaluation. 
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LOWER GRANITE TO PULLMAN AND MOSCOW PIPELINE PROPOSAL 

The purpose of the proposed pipeline would be to transport water from Lower 
Granite Reservoir to Pullman, Washington and Moscow Idaho for municipal use. 
The intake would be located upstream of the Lower Granite Dam (near Wawawai), 
and the pipelin~ would follow a fairly direct route to Pullman (Figure 6.) A 
line running east from Pullman to Moscow would also be required. The exact 
route of the pipeline has yet to be determined. 

The topography in the immediate area of Lower Granite Reserovir is relatively 
steep, while most of the pipeline route is dominated by rolling hills (Figure 
6). The dominant land use in the Lower Granite canyon is for cattle grazing, 
while cropland dominates most of the pipeline route. 

Existing Fish and Wildlife Resources 

Aquatic resources 

The main aquatic habitat within the proposed project area is in Lower Granite 
Reservoir. The pipeline proposal would likely require some in-water activity 
during construction. During operation, water would be drawn from out of the 
reservoir for transport to Pullman and Moscow. Lower Granite Reservoir has 
high fishery values. The reservoir is the sole migration route for anadromous 
fish in Idaho, with high levels of activity from late March through November. 
In addition the anadromous fish use of the reservoir, an array of resident 
game and nongame fish occur in the reservoir (Table 11). 
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Table 11. List of resident fishes (age 1 and older) collected with gill nets, 
trap nets, beach seine, and electro-fishing gear in lower Snake reservoirs. 
Adapted from Bennett et al. (1983) and Bennett and Shrier (1986). Native or 
introduced status was identified from Simpson and Wallace (1982). 

Family 

Acipenseridae 
Salmonidae 

Cyprinidae 

Catostomidae 

Ictaluridae 

Centrarchidae 

Percidae 
d:ottidae 

(N) Native 
(I) = Introduced 

Scientific Name 

Acipenser transmontanus 
Prosopium williamsoni 
Salmo gairdneri 
Salmo trutta 
Salmo clarki 
Acrocheilus aluta~eus 
Cyprinus carpio 
Hylocheilus caurinus 
Notemmigonus crysoleucas 
Ptychocheilus oregonesis 
Rhinichthys osculus 
Rhinichthys cataractae 
Richardsonius balteatus 
Catostomus columbianus 
Catostomus macrocheilus 
Ictalurus natalis 
Ictalurus nebulosus 
Ictalurus punctatus 
Noturus gyrinus 
Pylodictis olivaris 
Lepomis gibbosas 
Lepomis gulosus 
Lepomis macrochirus 
Hicropterus dolomieui 
Hicropterus salmoides 
Pomoxis annularis 
Pomoxis nigromaculatus 
Perea flavescens 
Cottus sp. (3 species) 

Common Name 

White sturgeon (N) 
Mountain whitefish (N) 
Rainbow trout (N) 
Brown trout (I) 
Cutthroat trout (N) 
Chiselmouth (N) 
Carp (I) 
Peamouth (N) 
Golden shiner 
Northern squawfish (N) 
Longnose dace (N) 
Speckled dace (N) 
Redside shiner (N) 
Bridgelip sucker (N) 
Largescale sucker (N) 
Yellow bullhead (I) 
Brown bullhead (I) 
Channel catfish (I) 
Tadpole madtom (I) 
Flathead catfish (I) 
Pumpkinseed (I) 
Warmouth (I) 
Bluegill (I) 
Smallmouth bass (I) 
Largemouth bass (I) 
White crappie (I) 
Black crappie (I) 
Yellow perch (I) 
Sculpin (N) 

~e proposed pipeline route contains numerous small tributaries. We are not 
aware that any of the streams within the proposed route contain significant 
fishery values. The streams are relatively smal~, and drain crop and 
pasture lands. 
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Wildlife resources 

The proposed pipeline project area contains narrow bands of riparian 
vegetation along the tributary streams. The riparian areas are probably of 
relatively low quality due to the impacts of current land use practices. 
Despite the relatively low quality of the riparian areas, the value of the 
areas may be disproportionately high due to the scarcity of wildlife cover in 
the surrounding areas~ 

Wildlife population data for most of the project area are unavailable. Survey 
data for selected species in the immediate area of Lower Granite pool are 
available (unpublished Corps data). Winter mule deer counts for 1978-1988 on 

·-the' north sid_~ __ of .the __ r-eservoir averaged 302, while an. average of 22 white
tailed deer were counted on the north shore during the same -time pe'riod. 
Winter upland game bird counts at Wilma, a Habitat Managment Unit on Lower 
Granite Reservoir, indicate low use of the pool area by wintering upland game 
birds. Eight pheasants, and eight California quail were counted in January of 
1985 at Wilma. Nest site densities for raptor species in the Lower Granite 
pool area (Table 12) are relatively low in comparison to upstream areas of the 
Snake River in Idaho (U.S. Bureau of Land Management 1987). 

Table 12. Nest site densities for selected raptors from 1978 - 1980 on Lower 
Granite Reservoir. Adapted from unpublished data provided by the Corps. 

Species River Miles per Nest Site 

Western barn owl (Tyto alba) 3.30 

Northern harrier (Circus cyaneus) 19.85 

Common raven (Corvus corax) 39.70 

American kestrel (Falco sparverius) 4.41 

Red-tailed hawk (Buteo jamaicensis) 3.05 

Prairie falcon (Falco mexicanus) 13.23 

Great-horned owl (Bubo virginianus) 13.23 

Short-eared owl (Asio flammeus) 39.70 

Threatened or endangered species 

The proposed project area is within the range of the bald eagle; and 
occasional winter use of the Lower Granite pool area occurs (Corps unpublished 
data). At the present time, we have no information to indicate that any of 
the proposed developments would impact critical habitat. 

We are including information on candidate species, and species designated for 
special management considerations by the states of Washington and Idaho (Table 

33 



13). Candidate species, and state designated species receive no protection 
under the Endangered Species Act, as amended. We are including them in the 
early phase of planning because the species could possibly be petitioned for 
listing in the future. 

Table 13. Plant and animal species which may be found in the proposed 
Lower Granite-Pullman-Moscow pipeline project area and have been designated 
as candidate species or species of state concern. 

Township Range Sections 

13 N 43 E 1,2 

14 N 44 E 14,22,23 

14 N 45 E 5,6 

Species (status) 

Astragalus arrectus (SPS) 
Astragalus riparius (SPS) 
Githopsis specularioides (SPS) 
Bufo woodhousei (SPM) 
Diadophis punctatus (SPM) 

Buteo swainsoni (SPS) 

Astragalus arrectus (SPS) 
Astragalus riparius (SPS) 
Chalochortus nitidus (C2 SPX) 
Himulus pulsiferae (SPS) 
Silene spaldingii (C2 SPT) 
Aster jessicae (C2 SPT) 
Anbystoma tigrinum (SPM) 
Polites sonora (SPM) 
Polygonia oreas (SPM) 

SPS designated by the State of Washington as a sensitive species. 
SPT designated by the State of Washington as a threatened species. 
SPX designated by the State of Washington as possibly extinct. 
SPM designated by the State of Washington for population monitoring. 
C2 Taxa for which information now in the possession of the Service 

indicates that proposing to list them as endangered or threatened 
species is possibly appropriate, but for which substantial data on 
biological vulnerability and threat(s) are not currently known or on 
file to support the immediate preparation of rules. 

Angler/hunter use 

With the exception of the.··snake River, angler use of the proposed project area 
is relatively inconsequential, as evidenced by the lack of data on angler use. 
The Snake River (Lower Granite Reservoir) supports a significant steelhead 
fishery. During a good steelhead return year such as 1984 - 1985, an 
estimated 8,797 angler hours can be expended in Lower Granite Reservoir 
(Mendel and Aufforth 1985). Hunter data for Washington Department of 

i Wildlife's Region 1 and Whitman County, Washington indicates that hunter use 
.J of the proposed project area is limited mainly to upland game bird and deer 
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hunting (Table 10). No project site specific hunter data are available. The 
county provides a disproportionate part (46%) of the total pheasant harvest in 
Region 1. A qualitative assessment of the project area indicates the project 
area provides excellent deer hunting and is an important deer wintering area. 
(Bill MacDonald, Corps of Engineers, Walla Walla, WA, pers. commun.). 

Anticipated Impacts 

Aquatic resources 

The primary potential for impacts to aquatic resources could be to anadromous 
fish migrating in the Snake River. The project could reduce flows in the 
Snake River below the intake of the pipeline. No specific values are 
available for how much water would be withdrawn, however, we anticipate the 
amount would be relatively small in comparison to Snake River flows (possibly 
30-40 cfs). Impacts directly related to any reduced flows as a result of the 
project are not expected to be significant in themselves, however, the 
cumulative impact of this activity and other activities in the Snake River 
watershed could have significant cumulative impacts. 

The pipeline would intersect some small streams, although the exact route is 
currently not known. Minor aquatic impacts are expected from the temporary 
disturbance that would occur when the pipeline is installed. 

Wildlife resources 

The project could impact riparian vegetation at the point of withdrawal from 
the Snake River and along the pipeline route. Specific impact assessment 
cannot be conducted until specific project plans and locations are identified. 
We expect that most impacts would be temporary in nature, and would probably 
not impact large areas of high quality habitat. 

Angler/hunter use 

Based on information currently available, we expect little or no impact to 
angler or hunter use as a result of the project. 

Potential Mitigation/Enhancement Opportunities 

Fish and wildlife habitat that currently exists in the project area could be 
degraded as a result of the project. The following are potential options or 
strategies for mitigating losses. The potential mitigation and enhancement 
measures will be re-evaluated should the project be elevated to the 
feasibility level, and specific project plans and operations become available. 

1. Locate intake and pumping facilities in areas that do not have high 
quality riparian wetland habitat. 

Justification 

By locating structures in areas of little or no riparian or wetland 
habitat, avoidance of loss of valuable fish and wildlife habitat would 
occur. 
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2. Develop a pipeline route that avoids and minimizes construction activites 
in riparian or wetland areas. 

Justification 

Avoiding construction in riparian or wetland habitat, which are limited 
and of high value to local wildlife, would avoid and minimize loss of 
valuable wildlife habitat. 

3. Implement management practices on existing riparian habitat in the 
vicinity of the pipeline route to enhance their value for wildlife. 

Justification 

i1e expect that some loss of riparian habitat would be unavoidable during 
pr~j,ect construction. Enhancement of the value of habitat that is 
eurrently of decreased value to wildlife would provide in-kind 
conpensation for unavoidable losses. 

4. Minimize withdrawals from the Snake River from mid-March through July. 
Any withdrawals should be compensated by providing a similar amount of water 
from an alternate source. 

Justification 

Mid-March - July is the period of high outmigration of steelhead and 
salmon smolts. The success of outmigration is related to the presence of 
high flows during this period to aid the smolts in moving quickly to the 
ocean. Any activity that alters flow timing or magnitude in the Snake 
River could have a direct or cumulative impact on smolt migration 
success. Any reduction in spring and early summer flows below existing 
conditions is unacceptable. 

!~formation Gaps and Study Needs 

1. ~uantitative data on fish populations within the proposed project impact 
atea are lacking. 

Study recommendation 

ecnduct a survey of fish populations throughout the proposed project 
a1:-ea. Data collected should be quantitative. 

!. ~uantitative data on wildlife use of the study area exist only for 
eel~~ed~pecies within the canyon area of Lower Granite Reservoir. Wildlife 
ciata for other potential impact areas are lacking. 

Study recommendation 

Conduct seasonal surveys to determine use of the potentially impacted 
areas by wildlife species. The survey should provide quantitative data. 
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3. Quantitative and qualitative data describing the wildlife habitat within 
much of the proposed project area are not available. 

Study recommendation 

Conduct a Habitat Evaluation Procedures (HEP) study in the project area to 
quantify the existing wildlife habitat, and evaluate the value of the habitat 
for wildlife species in the area. 

Reconnaissance-Level Recommendation 

Our preliminary assessment of the project indicates the project has potential 
to negatively impact anadromous fish. Anadromous fish are a unique resource 
of regional and national significance. Significant fish and wildlife 
enhancement opportunites are not associated with the project. Based on 
preliminary project information, we would not support elevating the project to 
the feasibility level for further evaluation. 

37 



PALOUSE RIVER CHANNEL ALTERATION IN PULLMAN 

No specific plans on the extent or design of the channel alterations are ( 
available at this time. We assumed the activity would be limited to within 
the city limits. Most of the natural stream channel and riparian areas have 
already been altered by urban development. The stream channel runs directly 
through the town of Pullman, Washington. Median average monthly flows through 
the project reach range from 4 cfs to 103 cfs (Table 14). 

Table 14. Median average monthly discharge for 1968 - 1987 in the South Fork 
of the Palouse River at Pullman, Washington. Data provided by the Corps. 

Month Discharge 

January 80 
February 104 
March 103 
April 64 
May 23 
June 9 
July 6 
August 4 
September 5 
October 5 
November 9 
December 22 

Existing Fish and Wildlife Resources 

Aquatic resources 

~he aquatic habitats in the Palouse River within the proposed project area 
have limited fishery values. Most of the expected project area has already 
experienced some degree of channelization. Water quality and low flows are 
'robably limiting the value of the stream for fishery values. We are not 
aware of the existence of game fish populations in the project area. 

Wildlife resources 

Wildlife values are limited due to the proximity of the area to human 
~opulation and development. Much of the area adjacent to the stream in the 
tr<>ject area has been developed. Narrow bands of riparian vegetation are 
~esent on the banks of. the stream outside the town of Pullman. Little or no 
~parian vegetation exists through much of the expected project reach. 
We expect that the project area is used by passerine birds. The stream is a 
source of water and could also provide limited cover. 

We observed a muskrat using the stream on December 1 in a stream segment on 
tbe outskirts of Pullman. We expect that limited muskrat use occurs 
tbroughou t the proposed project area. 
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Threatened or endangered species 

The proposed project areas are within the range of the bald eagle. At the 
present time, we have no information to indicate that any of the proposed 
developments would impact critical habitat. 

We are including information on candidate species, and species designated for 
special management considerations by the states of Washington and Idaho (Table 
15). Candidate species, and state designated species receive no protection 
under the Endangered Species Act, as amended. We are including them in the 
early phase of planning because the species could possibly be petitioned for 
listing in the future. 

Table 15. Plant and animal candidate species or species of state concern that 
may be found in the proposed Pullman channel alternative project area. 

Township Range Sections 

14 N 45 E 5,6 

Species (classification*) 

Astragalus_arrectus (SPS) 
Astragalus riparius (SPS) 
Chalochortus nitidus (C2 SPX) 
Himulus pulsiferae (SPS) 
Silene spaldingii (C2 SPT) 
Aster jessicae (C2 SPT) 

SPS designated by the State of Washington as a sensitive species 
SPT designated by the State of Washington as a threatened species 
SPX designated by the State of Washington as possibly extinct 
C2 Taxa for which information now in the possession of the Service 

indicates that proposing to list them as endangered or threatened 
species is possibly appropriate, but for which substantial data on 
biological vulnerability and threat(s) are not currently known or on 
file to support the immediate preparation of rules. 

Angler/hunter use 

We expect no angler use of the project area due to the lack of game fish 
populations, and no hunter use of the area due to the urban nature of the 
project area. 

Anticipated Impacts 

Aquatic resources 

The project is expected to have no substantial negative impacts in the 
immediate project area due to the lack of existing resource values. Altering 
the hydraulic characteristics of the stream could result in increased 
hydraulic energy over existing conditions downstream of the project area. The 
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increased hydraulic energy could cause increased erosion and streambank 
destabilization downstream of the project area. 

Wildlife resources 

The project is expected to have no substantial negative impacts to wildlife 
resources due to the lack of existing resources in the project area. 
Likewise, the project is not expected to have any positive impacts on 
terrestrial re~ources. 

Angler/hunter use 

We expect no impact to angler or hunter use of the project area as a result of 
the project. 

Potential Mitigation/Enhancement Opportunities 

Fish and wildlife habitat that currently exists in the project area could be 
impacted as a result of the project. The following are potential options or 
strategies for mitigating losses. The potential mitigation and enhancement 
measures will be re-evaluated should the project be elevated to the 
feasibility level, and specific project plans and operations become available. 

1. Construct the channel modification with a low flow channel to maintain 
surface flow through the channel year-round. 

Justification 

We are concerned that low flows in the river could result in 
insignificant surface flows if porous material is used to stabilize the 
streambed and no low flow channel is constructed. Surface flows are 
important as a water source for wildlife species and also aquatic 
invertebrate production. 

2. Avoid unnecessary disturbance of existing riparian vegetation. 
Compensation will be required for any loss resulting from the project. In
kind replacement of riparian vegetation could be accomplished through 
enhancement of currently degraded habitat. 

Justification 

Riparian habitat is of high value for wildlife. Avoidance of an impact 
wherever practical is required for consistency with NEPA, and in-kind· 
replacement of any unavoidable loss is required for consistency with the 
Service's mitigation policy. 

Information Gaps and Study Needs 

1. The impacts of channel alterations on downstream channel integrity have 
not been identified. 
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Study recommendation 

Conduct a study to determine the impacts of the proposed channel 
alterations on downstream channel integrity. 

2. Quantitative data on fish populations within the proposed project impact 
area are lacking. 

Study recommendation 

Conduct a survey of fish populations in the area of impact for the 
proposed project. Data collected should be qualitative and quantitative. 

3. Quantitative data on wildlife use of the study area does not exist. 

Study recommendation 

Conduct seasonal surveys to determine use of the potentially impacted 
areas by wildlife species. The survey should provide qualitative and 
quantitative data. 

4. Quantitative and qualitative data describing the wildlife habitat within 
the the proposed project area are not available. 

Study recommendation 

Conduct a Habitat Evaluation Procedures (HEP) study in the project area 
to quantify the existing wildlife habitat, and evaluate the value of the 
habitat for wildlife species in the area. 

Reconnaissance-Level Recommendation 

Our preliminary assessment of the project indicates unmitigable losses of 
valuable fish and wildlife habitat are not likely to occur as a result of the 
project. Enhancement opportunites associated with the project seem limited. 
Based on preliminary project information, we would support elevating the 
project to the feasibility-level for further evaluation. 
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Subject: Clearwater RC&D Measure for Palouse River Study 
Assistance to U.S. Corps of Engineers 

To: Dale Smelcer 
Civil Engineer 
U.S. Corps of Ertgineers 
Walla Walla, WA 

Enclosed is a report from the Clearwater RC&D Council on 
general soils characteristics within potential reservoir 
site watersheds at Paradise Creek and Robinson Lake. 
Although sites at Harvard and Laird were originally meant to 
be included in this report, substantial difficulties in 
locating and correlating data in multiple surveys required a 
modification of that objective. 

The topographic maps provided me for assistance in 
developing this report will be returned under a separate 
cover. 

!J:!::t~~ 
RC&D Coordinator 

cc:Oon Heath, RC&O Council President 
Harry Lee, RC&O Natural Resources Comm. 
Latah County SCD Board of Supervisors 
RC&D Council Officers 
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INTRODUCTION 

The Clearwater RC&D Council, at the request of the Latah Soil 
Conservation District Board of Supervisors, agreed to provide 
general soils information to the Corps of Engineers, relative to 
the Corps reconnaissance survey of the Palouse River Basin. 

The Cor~s is conducting the survey at the request of the Idaho 
Department of Water Resources. The main purpose is to identify 
alternative sources of developing/enhancing the domestic water 
supply for the Moscow/Pullman area. This area faces a potential 
shortage of water in the future due to depletion of the 
Moscow/Pullman aquifer. 

One of the alternatives under consideration by the Corps is the 
development of additional surface storage impoundment structures. 
Four potential sites are being studied. They are referred to as 
the Harvard, Laird, Paradise Creek, and Robinson Lake sites. 

General so{ls data has been assimilated for this report 
for the Paradise Creek and Robinson Lake sites. Due to time 
constraints and unforeseen difficulties similar data is not 
included in this report for the Laird and Harvard sites. A brief 
explanation of those difficulties is offered later in the report. 

SOIL MAP UNITS ll 

Soil map units consist of one or more major soils and some minor 
soils. The extent, in acres, of each soil within a map unit 
defines wether it is a major or minor soil type. The map unit is 
named for the major soils. The soils making up one unit can 
occur in other units but in a different pattern. 

The soil map units occurring in the Paradise Creek and Robinson 
Lake watersheds are listed below, with a brief description. 

3 - Palouse-Naff 

Very deep, well drained, gently sloping to moderately steep soils 
that formed in loess. 

Slopes are 2 to 20 percent. The native vegetation was grasses. 
Elevation is about 2,700 feet. The average annual precipitation 
is about 21 inches, the average annual air temperature is about 
48 degrees F, and the average frost-free season is about 140 
days. 

This unit is made up of about 30 percent Palouse soils and 22 
percent Naff soils. The remaining 48 percent is components of 
minor extent. 

Palouse soils are on uplands. These soils are very deep and well 
drained. The surface layer and the upper part of the subsoil are 
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medium textured. The lower part of the subsoil is moderately 
fine textured. 

Naff soils are on uplands. Texture, depth~ and drainage 
characteristics are very similar to the Palouse soils. 

Of minor extent in this unit are Thatuna, Tilma, Garfield, 
and Athena soils and the somewhat poorly drained Latahco soil·s. 

Most areas of this unit are used for cropland. A few areas are 
used for hayland and pastureland. 

The main limitation of this unit for agricultural use is the 
hazard of erosion. The main limitation for recreational 
development are a dusty surface layer and slope. The main 
limitations for homesite development are slope, moderate and 
moderately slow permeability, and frost action. Thatuna and 
Tilma soils have a perched water table early in spring. Latahco 
soils have a seasonal high water table and are subject to 
flooding. 

Wildlife habitat is limited by the use of clean tilled farming 
practices. Hungarian partridge, ring-necked pheasant, hawks, 
owls, coyote, and ducks are in this unit. 

4 - Southwick-Larkin 

Very deep, moderately well drained and well drained, gently 
sloping to moderately steep soils that formed in loess. 

Slopes are 3 to 25 percent. The vegetation in uncultivated areas 
is mainly coniferous trees. Elevation is 2,600 to 2,700 feet. 
Average annual precipitation is about 23 inches. Average annual 
air temperature is about 46 degrees F, and the average frost-free 
season is about 130 days. 

This unit is made up of about 44 percent Southwick, and 35 
percent Larkin soils. The remaining 21 percent is components of 
minor extent. 

Southwick soils are on uplands. These soils are very deep and 
moderately well drained. The surface layer, subsoil, and layer 
immediately below the subsoil are medium textured. The lower 
part of the profile is an older, buried subsoil of moderately 
fine texture. 

~~rkin soils are on uplands. These soils are very deep and well 
drained. They are medium textured throughout. 

Of minor extent in this unit are Driscoll soils and the somewhat 
poorly ·drained Latahco and Lovell soils. 

This unit is used mainly for cropland. It is also used for 
hayland, pastureland, and woodland. 

The main limitation of the unit for agricultural use is the 
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development are slope, a dusty surface layer, and slow and 
moderately slow permeability. The main limitations for homesite 
development are slope, a seasonal perched water table, slow and ( 
moderately slow permeability, and frost action. The minor 
Latahco and Lovell soils are subject to flooding. 

The main wildlife species in this unit, particularly in areas 
adjacent to cultivated fields, are ring-necked pheasant, 
Hungarian partridge, ·valley quail, hawks, and owls. Some white
tailed deer, coyote, ducks, and black bear are ·also present. 

5. - laney-Joel 

Very deep, moderately well drained and well drained, gently 
sloping to moderately steep, cool soils that formed in loess. 

This map unit occurs east and west of Troy and north and south of 
Potlatch. Slopes are 3 to 35 percent. The vegetation in 
uncultivated areas is mainly coniferous trees. Elevation is 
2,600 to 2,800 feet. Average annual precipitation is about 25 
inches, average annual air temperature is about 45 degrees F, and 
the average frost-free season is about 110 days. 

This unit is made up of about 65 percent Taney, and 12 percent 
Joel soils. The remaining 23 percent is components of minor 
extent. 

Taney soils are on uplands. These soils are very deep and 
moderately well drained. The surface layer, subsoil, and layer 
immediately below the subsoil are medium textured. 

Joel soils are on uplands. These soils are very deep and well 
drained. The surface layer is medium textured. The subsoil is 
medium, grading to fine, texture. 

Of minor extent in this unit are Klickson soils and the somewhat 
poorly drained Crumarine soils. 

This unit is used mainly for cropland, hayland, and pastureland, 
with minor areas of woodland. 

The main limitations of this unit for agricultural uses are the 
hazard of erosion and a seasonal perched water table. The main 
limitations for woodland are the hazard of erosion, wetness, and 
plant competition. The main limitations for recreational 
development are slope, a dusty surface layer, a seasonal high 
water table, slow and moderately slow permeability. The main 
limitations for homesite development are slope, a seasonal 
perched water table, slow and moderately slow permeability, and 
frost action. The minor Crumarine soils are subject to flooding. 

The main wildlife species in this unit, particularly in areas 
adjacent to cultivated fields, are Hungarian partridge and valley 
quail. Some grous~, hawks, owls,coyote, black bear, ducks, and 
beaver are also present. This unit provides prime habitat for 
white-tailed deer. · 
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8. - Vassar-Uvi 

Deep and very deep, well drained soils that formed in volcanic 
ash, loess, and granitic residuum. 

This map unit occurs extensively in the Moscow Mountain area. 
Slopes are 35 to 65 percent. Elevation is 2,800 to 5,000 feet. 
Average annual precipitation is 28 to 45 inches, average annual 
air temperature is 40 to 44 degrees F, and the average frost-free 
~eason is about 75 to 110 days. 

This unit is made up of about 39 percent Vassar, and 30 percent 
Uvi soils. The remaining 31 percent is components of minor 
extent. 

Vassar soils are on mountains. These soils are deep and well 
drained. They formed in volcanic ash overlying residuum derived 
dominantly from granite. The surface layer is medium textured. 
Below this, to an average depth of 54 inches, the soils are 
moderately coarse and coarse textured. Weathered granite is at 
an average depth of 54 inches. 

Uvi soils are on mountains. These soils are very deep and well 
drained. They formed in loess and residuum derived dominantly 
from granite. The soils are medium textured throughout. 

Of minor extent in this unit are Spokane and Molly soils and Rock 
Outcrop. 

This unit is used for woodland. 

The main limitations of this unit for woodland are the hazard of 
erosion, slope, and plant competition. This unit is poorly 
suited to recreational and homesite development. 

This unit provides prime habitat for white-tailed deer. Other 
wildlife in this unit include grouse, hawks, owls, coyote, black 
bear, elk, beaver, bobcat, and cougar. 

HYDROLOGIC SOIL GROUPS 1/ 

Hydrologic soil groups are used to estimate runoff from 
precipitation. Soils not protected by vegetation are assigned to 
one of four groups. They are grouped according to the intake of 
water when the soils are thoroughly wet and receive precipitation 
from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of deep, 
well drained to excessively drained sands or gravelly sands. 
These soils have a high rate of water transmission. 



Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep or 
deep, moderately well drained or well drained soils that have 
moderately fine texture to moderately coarse texture. These 

·soils have a moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when thoroughly 
wet. These consist chiefly of soils having a layer that impedes 
the downward movement of water or soils of moderately fine or 
fine texture. These soils have a slow rate of water 
transmission. 

Group D. Soils having a very slow rate of infiltration when 
thoroughly wet. These consist chiefly of clayey soils that have 
a high shrink-swell potential, soils that have a permanent high 
water table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water 
transmission. 

MAP UNIT SOILS/HYDROLOGIC GROUPS 1/ 

3. Palouse-a Naff-B 
Athena-B Garfield-C Latahco-C Thatuna-C Tilma-C 

4. Southwick-C Larkin-B 
Driscoll-C Lovell-C 

5. Taney-C Joel-B 
Crumarine-B Klickson-B 

8. Vassar-B 
Molly-B 

Uvi-B 
Spokane-a 

Relative per.cent of hydrologic groups in each map unit 
(estimated). 

3. Palouse-Naff B - 60% 

B - 35% 

B - 35% 

B - 100% 

4. Southwick-Larkin 

5. laney-Joel 

8. Vassar-Uvi 

Paradise Creek Watershed 

~-Unit 
3 

4 

Estimated Acres 
1,264 

3,506 

c - 40% 

c - 65% 

c - 65% 

Hydrologic Group (Acres) 
B 758 c 506 

B 1~227 c 2,279 

( 
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5 

8 

805 

1,925 

7,500 

Robinson Lake Watershed 

t~ap Unit· 
-5--

8 

Estimated Acres 
2,300 

2,700 

5,000 

Laird and Harvard Watersheds 

B 516 

B 1, 925 

c 

c 

289 

0 

B 4,426 C 3,074 

Hydrologic Group (Acres) 
B 805 C 1,495 

B 2,700 c 0 

B 3,505 C 1,495 

In the course of developing this report it was discovered the 
Laird and Harvard watersheds falJ within portions of four 
separate soil ~uiveys, with two sets of criteria and evaluations, 
making even general assumptions a challenge beyond the scope of 
this report. Attempting to correlate the data and arrive at 
comparable evaluations is certainly not impossible, but far more 
time consuming than the Council staff had anticipated. 

The soils information is available in the Benewah County Area 
Soil Survey and Latah County Area Soil Survey, which are 
published surveys. Another portion of the data is included in 
the ongoing Benewah County-St. Joe National Forest Soil Survey~ 
The remainder of the data is available in the Land Systems 
Inventory of the Palouse District, Clearwater National Forest. 

SUMMARY 

Watersheds with greater amounts of soils in the C and D 
hydrologic groups possess high erosion hazard potential. 
Naturally occurring soil erosion in itself should not pose a 
serious threat of premature siltation, and thus a higher than 
normal operation and maintenance cost. 

Agricultural activity within the watershed has altered this 
natural order. However, it was not intended in this brief report 
to attempt to quantify the potential erosion hazard. That is an 
effort requiring considerably more staff time, and computer 
assisted methodology. 

The threat of siltation is greatest where agricultural activity, 
especially tillage, is high, and conservation implementation is 
low. 

Without conservation the reservoir sites surrounded by the most 
cropland, and least amount of uncultivated acres, could 
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reasonably be exp~cted to be at the most risk of premature 
siltation. 

A variety of soil conservation practices are well defined. 
Assistance in design and implementation is provided at no cost by 
the Soil Conservation Service, U.S. Forest Service, and Idaho 
Dept. of Lands. 

There are several conservation programs available which offer 
cost-share assistance for conservation practice implementation. 
Among these are the Conservation Reserve Program (CRP), 
Agricultural Conservation Program (ACP), Idaho State Water 
Quality Program (ISWQP), and the Forest Incentive Program (FIP). 
Attempting to identify the extent of these programs within the 
study sites is again outside the intent of this report. These 
programs are dynamic, and would therefore exert varying degrees 
of influence on erosion control efficiency, and siltation, .during 
the lifetime of any water impoundment. 

1/ Extracted from Soil Survey of Latah County, USDA-SCS, April, 1981 
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.; 

Office of the Vice President-· Business and Financt:. Pullman. \.Vashingtof' 99164 104t.. 

February 16, 1989 

Mr. Dale Smelcer 
Corps of Engineers 
Walla Walla, WA 99362 

Dear Mr. Smelcer: 

Subject: Pullman/Moscow Water Resources Committee 

As was discussed at your attendance at a recent meeting of the 
Pullman/Moscow Water Resources Committee, the Committee is not 
prepared at this time to indicate additional studies or areas 
of interest where we feel the Corps of Engineers involvement 
would be advantageous. You had indicated at the meeting that 
it might be desirable for the Committee to indicate such 
studies, with the letter to be included as an appendix to the 
alternative surface water supply study which is being 
completed by the Corps of Engineers, expected to be forwarded 
to Portland on about March 31st. 

on the other hand, the involvement of the Corps of Engineers 
in the ground and surface water studies for this 
Pullman/Moscow basin has been extremely helpful, if not 
essential, in past years in support of the Committee. While 
we are not able to be specific at this point, it is our 
opinion that the Corps of Engineers is an essential 
participant with the Committee as further study progresses. 
At this time, however, it is essential that the Co~~ittee turn 
its attention to the formulation of a "ground water management 
plan". Until this plan is completed, not only will the 
attention and the efforts of the Committee be dedicated in 
this direction, but completion of that study is necessary 
before we can be more specific with the Corps of Engineers 
about their involvement. 

In short, the Pullman/Moscow Water Resources Committee is 
appreciative of the past and current efforts of the Corps of 
Engineers, and it is necessary that involvement continue, but 
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Mr. Dale Smeltzer 
Page 2 
February 16, 1989 

it is premature to indicate specific areas which we feel the 
Corps should pursue at this time. 

Very truly yours, 

i41~~~~w~ 
"2nneth E. Abbe 

Chair 
Pullman/Moscow Water Resources Committee 

pmc152 
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