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FORWARD 

Due to the tremendous volume of information presented in this report, 

final publication has been split into ten volumes. The first volume 

(Volume A) contains the main report which describes study methodologies and 

sample data tables. The remaining nine volumes (Volumes A-J) contain 

sets of complete data tables for all the streams studied. Page viii of this 

volume contains a listing of the contents of all of the volumes. A listing of 

the distribution of the different report volumes is contained on pages 98 and 

99 of this report. 

Those desiring information from or copies of any of the reach sheets should 

contact the Idaho Water Resources Research Institute or the water research 

institute in the particular state in which the stream or streams of interest 

are located. Institute addresses are shown on the distribution list. 
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EXECUTIVE SUMMARY 

In September of 1977, the University of Idaho Water Resources Research 

Institute entered into a contract with the then named Energy Research and 

Development Administration, (now the U.S. Department of Energy) to make a 

study entitled, 11 A Resource Survey of Low-Head_Hydroelectric Potential 

Pacific Northwest Region." The University of Idaho Water Resources Research 

Institute in turn entered into subcontracts with the water resources research 

institutes of Oregon, Washington and Montana to do portions of the study 

involving their respective states. The following report is the completion 

report for the first phase of work under this contract. 

The purpose of this first phase study was to evaluate the theoretical 

low-head hydroelectric potential of the Pacific Northwest Region. For pur

poses of this study, low-head hydroelectric power was defined as power pro

duced from power sites with gross hydraulic heads ranging from 3m to 20m and 

with power plant sizes greater than 200 kW. 

The study area includes all of the Columbia River system in the United 

States and all other river basins in Idaho, Oregon and Washington. The total 

area studied is approximately 292,000 square miles. 

The initial study assignment was to define the low-head hydro potential 

by identifying all possible sites. It was soon realized that the task of identify

ing every possible low-head hydroelectric site was too formidable under the pro

ject time and cost limitation. It was mutually determined that a better approach 

would be in the first phase (this report) to define the theoretical power 

potential of the streams by reaches. These have been defined such that each 

reach contains a reasonably homogeneous stream segment. Corresponding to the 

flow required to produce 200 kW at 20 meters of head, the uppermost reaches 
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are bounded by a requirement of 36CFS 50 percent ·of .the time. Reaches were 

chosen so that major tributaries to the stream would enter at either the up

stream or downstream end point of the reaches. 

As a means of defining the flows available in the reaches over time, a 

duration curve approach has been used. The duration curve technique was chosen 

because it was considered that this method would yield the most information 

concerning streamflow variability while staying within the time and cost 

limitations of the study. The basic data used to develop the duration curves 

for the study reaches were the U.S.G.S. streamflow data. Several different 

methods were developed to determine characteristic duration curves for reaches 

that did not contain gage sites. These methods are described in detail in the 

section of this report entitled Analysis Techniques. 

After generating a duration curve for the midpoint of a particular reach, 

the first step was to compute the theoretical power potential for that particular 

reach . . The plant capacity was computed for five different flow rates correspond

ing to the 10, 30, 50, 80 and 95 percent exceedance levels. The head used was 

the total head available in that particular reach. An efficiency of 100% was 

used in all power and energy computations. Operation was assumed to be run-of

river, the only consideration of storage is where the effect of upstream storage 

already exists. In those cases the effect is included in the derived duration 

curve. 

The theoretical annual energy available from the previously computed plant 

capacities was determined by applying an integration technique to the flow 

duration curve. For each capacity level the plant factor was also calculated. 

This is the ratio of the energy previously calculated to that which would be 

produced were that capacity fully productive 100% of the time. 
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The results of the energy and power computations are displayed on Reach 

Characteristic Sheets contained in the appendices of this report. They contain 

information on physical location of the reach, hydrologic and hydraulic 

characteristics of the reach, flow duration and theoretical power and energy 

values for the reach. A typical annual hydrograph for each reach and a map 

showing the reach location are also included. 

Table II in the main report contains summaries of the theoretical power 

and energy values for various streams in the region and also summarizes the 

potential by state. A summary of these tables follows. The values listed 

as P30 , P50 and E30 and E50 are the theoretically available power and energy 

values calculated as described above. 

STATE 

SUMMARY OF THEORETICAL MAXIMUM 
DEVELOPABLE POWER POTENTIAL 

Power (MW) Energy 
p30 p50 E30 

Washington 13928 8862 80124 
Oregon 12105 6786 64951 
Idaho 9147 5443 53365 
Montana 3576 2044 19848 
Wyoming 620 295 3345 
Nevada 15 8 76 

(GWH) 
E50 

61314 

46324 

38338 

14689 
2205 

53 
Total 39391 23439 221709 162923 

This phase of the study also identifies in general terms the feasibility 

and restraint considerations which could affect hydro power development in 

each of the reaches. Such aspects as land-use restrictions, utility displace-

ment, special fish problems, availability of transmission lines and load 

considerations were evaluated. These are summarized for each reach in Table 

II of the various state appendices. 

The final aspect of this phase of the study involved ranking the most 
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promising reaches. The ranking was done based on the information contained in 

the feasibility, transmission, and load tables and on the flows in the reaches. 

The rankings for each of the four subunits and for the entire Pacific Northwest 

study are contained in Table III. Although there seems to be many promising 

reaches for hydro development in the study area, some of the more promising areas 

as revealed by the reach ranking include the Willamette River (in Oregon), Clark 

Fork River (in Montana), Kootenai River (in Idaho and Montana), and Snake 

River (along the Idaho-Oregon and Idaho-Washington Border and in Idaho and 

Wyoming). 

It must be stressed that the power and energy values presented in this 

report are theoretical values based on development of total head in a reach at 

100% efficiency and the results should be used in that context only. 

In continuing phases of this project, the study teams will attempt to 

evaluate the low head/small hydro potential at existing sites not presently 

producing hydro power and those sites that have been proposed for hydroelectric 

development in the past. 
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I. INTRODUCTION 

In September of 1977, the University of Idaho Water Resources Research 

Institute entered into a contract with the then named Energy Research and 

Development Administration, (now the U.S. Department of Energy) to make a 

study entitled, .. A Resource Survey of Low-Head Hydroelectric Potential -

Pacific Northwest Region ... The University of Idaho Water Resources Research 

Institute in turn entered into subcontracts with the water resources research 

institutes of Oregon, Washington and Montana to do portions of the study 

involving their respective states. 

The first formal meeting of all the state study teams was held during 

October, 1977. Study methodologies and logistics were discussed at this 

meeting. A representative of the newly formed Department of Energy which 

replaced the Energy Research and Development Administration was present at 

the meeting. On the day following this meeting, members of interested state 

and federal agencies were invited to a briefing meeting on the study. At 

this meeting, study objectives and outlines were discussed and comments were 

received from the agencies. Study team coordination meetings have been held 

at the end of each quarter to discuss study progress and problems encountered 

in applying study techniques. Part of the June Quarterly Meeting was used as 

an agency briefing meeting. Interested agency officials were invited to a 

general briefing on the progress and early results of the study. Many use

ful recommendations were made by those attending the meeting. 

The purpose of this first phase study was to evaluate the theoretical 

low-head hydroelectric potential of the Pacific Northwest Region. For pur

poses of this study, low-head hydroelectric power was defined as power pro-
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duced from power sites with gross hydraulic heads from 3m to 20m and with 

power plant sizes greater than 200 kW. 

The study area includes all of the Columbia River Basin and all other 

river basins in Idaho, Oregon and Washington. Columbia River Basin areas of 

the states of Montana, Wyoming, Utah and Nevada are also included in this area. 

A map of the study area is contained in Figure 1. The total area studied is 

approximately 292,000 square miles. 

The second phase of this study which will be completed by September 1979, 

will be an evaluation of the small-scale hydro potential at existing dams with

out power and at already identified potential dam sites in the Pacific North

west region. The study criteria has been changed somewhat for this phase of 

the study. Instead of the 3m to 20m limitation as in phase 1, the new criteria 

will be to make detailed analyses of proposed and existing non-generating dams 

with generating capabilities of 200 kW to 15MW. 
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II. ANALYSIS TECHNIQUES 

The initial study assignment was to define the low-head hydro potential 

by identifying all possible sites. It was determined that the task of 

identifying every possible low-head hydroelectric site was too formidable 

under the project time and cost limitation. It was determined that a better 

approach would be to define the theoretical power potential for sections of 

the streams called reaches. These reaches were arranged so that each reach 

contained a fairly homogeneous stream segment. Reaches were assigned to all 

segments of streams that had flow capabilities of 36 CFS at least 50% of the 

time. This corresponds to the flow required to produce 200 kW at 20 meters 

of head. Reaches were chosen so that major tributaries to the stream would 

enter at either the upstream or downstream end point of the reaches. 

In order to define the regime of flows available in a reach over time, 

a duration curve approach was used. A typical duration curve is shown in 

Figure 2. The abscissa is exceedance percentage and the ordinate scale is 

flow. The duration curve technique was chosen because it was considered 

that this method would yield the most information ·concerning streamflow 

variability while staying within the time and cost limitations of this study. 

The duration curves developed for this study will also be very useful to 

those doing preliminary feasibility studies of hydro sites on any of the 

streams in the study area, since the availability of these curves will 

eliminate some of the preliminary hydrology work that would normally be 

required. 

For purposes of this study it has been assumed that any new low-head 

hydro projects would operate essentially as run-of-river power plants. Any 

storage that would be made available at new sites would make more power 
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available than is computed using the run of river assumption. Therefore, 

power estimates in this study are conservative as far as the effect of on 

site storage is concerned. 

Duration Curve Development 

Since duration curves are normally developed from data at gage locations, 

methods had to be developed to construct synthetic duration curves for reaches 

of the stream where no stream gages were available. These techniques for 

developing synthetic duration curves were developed for both unregulated 

and regulated streams. 

The first techniques that will be desc~ibed will be those that are appli

cable to natural, unregulated streams. The approach in this technique was to 

develop generalized duration curves at known gage locations that could be 

applied to ungaged locations. 

The first step in this procedure was to develop duration curves of daily 

flows for all gage locations within the basins of interest. For the states 

of Washington, Oregon and Montana, daily flow duration curves were provided 

by the U.S. Geological Survey using their computerized streamflow data access 

system. The duration curves for Idaho gage locations were developed using 

the University of Idaho's Hydrologic Information Storage and Retrieval 

System (HISARS) which contains U.S.G.S. streamflow data. In either case, 

the duration values were determined using the same method. First each daily 

flow for the period of record was categorized into one of a series of pre

selected flow intervals. The number of daily flows in each interval was then 

determined. The exceedance percentage for each interval was computed by 

first determining the number of flow values contained in intervals with flow 

magnitudes higher than the interval of interest. This number was divided 
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by the total number of flows in all intervals to obtain the exceedance 

percentage. The duration curve was developed by plotting the upper flow 

value for each interval versus the exceedance percentage for that interval. 

The next step in getting the generalized duration curves was approached 

using several different methods. The Idaho and Oregon study teams used a 

method which involved developing a family of parametric duration curves. This 

technique will be referred to at later times as technique 11 Idaho A. 11 

The first step in this method involved plotting the duration curves for 

the known gage locations. Flow values for several exceedance values were 

picked from each of these curves as shown in Figure 3. All the flow values 

for each exceedance percentage were plotted against average annual runoff (QAA) 

at the gage. A separate curve was developed for each of the exceedance values. 

A correlation analysis was performed for each set of curve points to obtain a 

best fit curve to the data. An example of the final curves developed from 

this family of curves approach is shown in Figure 4. Because of the variability 

of the slope of the best fit lines, it would be possible to have intersections 

of these lines. This was not a problem in any of the basins that were studied 

since line intersection occurred at points where QAA was greater than that 

which was experienced anywhere in the basins. 

In order to use these curves, all that is required is QAA at the point of 

interest. The procedure for getting average annual runoff at ungaged points 

will be discussed later in this report. To construct the required duration 

curves at the unknown point, a vertical line is made from the known QAA value 

and the flow values are picked off the particular exceedance percent curve at 

the intersection points. The flow values can then be plotted against the 

particular percent exceedance value to get the new synthetic duration curve. 
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Instead of a graphical technique, the Oregon study team used a computer 

subroutine. The parametric flow duration curves developed for each of the 

18 major drainage basins (see earlier discussion) were used in a regression 

analysis to develop equations of the form 

Qi = Ai[QAA]
8
i 

where: A and B are constants determined by regression analysis and i represents 

the 10, 30, 50, 80 and 95 exceedance percentages. 

A second technique used to generate the required generalized duration 

curves was developed by the Washington study team. This technique will be 

referred to at later times as technique 11 WSU 11
• 

The first step in this technique was to plot the flow duration data pro

vided by the U.S.G.S. on log probability paper with the 11 Exceedance Q11 I QAA 

as the ordinate and the 11 Exceedance Percentage .. as the abscissa. An example 

of this plot is shown in Figure 5. An examination of these plots showed that 

the data banded rather well with the 25% exceedance point being essentially 

common for all data. However, on individual station comparisons within a 

basin the 80% to 90% exceedance data scattered from ±40% to ±200% about a 

mean curve. 

The conclusion was drawn that no single curve would fit all data in a 

basin and that the time required for a regression analysis and judgment of 

how many curves to use and where to use them required more time and money 

than was available. The procedure selected was to use the U.S.G.S. data 

for the required exceedance values and assign each station its logical area 

of influence within the basin. A table of Exceedance % vs. Q%/QAA was prepared 

for every station. The QAA value for the period of record was used for this 

calculation. 
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A third slightly different technique was developed by the Montana study 

team. This technique will be referred to as technique "Montana A." The first 

step in this technique involved plotting the flow duration curves in dimension

less form for the known gage locations. Once the individual flow duration 

curves were plotted, they were subjected to a smoothing procedure to develop 

average curve profiles representative of conditions in specific sub-reaches. 

The specific steps involved in this procedure were as follows: 

1. Flow values obtained from the U.S.G.S. data were first non

dimensionalized by expressing them as ratios of 01010 . 

2. Flow duration curves for all gaged sites were next plotted in 

dimensionless form using probability of exceedance values of 

95, 90, 80, 75, 50, 25, and 10 years. Plotting was accomplished 

by way of a special plotting subroutine on the XDS Sigma 7 computer 

together with a Cal Camp plotter. A sample of these dimensionless 

curves is shown in Figure 6. 

3. Where possible, several dimensionless flow duration curves were 

smoothed or averaged by visual inspection and the resulting smoothed 

profile assumed to be representative of conditions in hydrologically 

similar subreaches of a given river basin. At least two factors 

were found to have a significant effect upon the shaping of the 

dimensionless flow duration curves. These factors were: (1) the 

magnitude of the mean annual stream flow at a given site and (2) the 

degree of regulation or other human influence occurring in the 

reaches above the specific site. The smoothing process undertaken 

here allowed river reaches possessing similar flow duration curve 

characteristics to be represented by a single average flow duration 

curve. 

12 
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4. The averaged dimensionless flow duration curve was next used to 

synthesize flow duration curve profiles for ungaged sites. This was 

accomplished by first estimating the average annual flow, QAA, for the 

reach using techniques that will be described later. The 010 value 

was then estimated by a o10 vs QAA regression equation that was 

developed for the Columbia Basin in Montana. The regression equation 

that was developed is: 

Q10 = 2.98 QAA 

Next, the o10 values were multiplied by the ordinates of the dimen

sionless flow duration curve to obtain the ordinates of the synthetic 

flow duration curve for the given reach. 

The method of obtaining duration curves for regulated sections of streams 

in many cases is different than that used on natural streams. Regulated stream 

flow data for the major streams in the region were obtained from the Bonneville 

Power Administration. These data were developed in connection with power studies 

that they were making. These studies were monthly operational studies in which 

the streamflows for the period 1930 through 1968 were adjusted to reflect a 1978 

level of depletion for irrigation and reservoir evaporation. These flows were 

then used in a system-power and streamflow-simulation model using 1978 loads 

with reasonable secondary-power demands. An output of flows was developed for 

most major power producing dam sites in the region. Duration curve development 

using this data will be referred to as technique "BPA". 

One special use of the BPA data was made for the Clearwater River in 

Idaho. In this case the North Fork of the Clearwater River, a large tributary 

to the main stem of the river, is controlled by Dworshak Reservoir. BPA 

regulated data were available only for the North Fork and not for the main stem. 

14 
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To get controlled flows in the main stem first the unregulated North Fork 

inflow was subtracted from the gaged flows downstream of the confluence of the 

North Fork and the mainstem. Next the BPA regulated flow data for the North 

Fork were added to the resulting difference. The regulated flow values were 

then processed through a duration value computation program to determine a 

regulated duration curve. This technique will be referred to later as 11 BPA 

special ... 

Regulated flow data for some Idaho streams were obtained from the Idaho 

Department of Water Resources (IDWR). These data were generated on a monthly 

basis using a reach loss-gain model developed by the Idaho Department of Water 

Resources. Depletions used in the model were based on 1975 levels of 

development. Actual reach duration curves were found by interpolating be-

tween points where duration curves were known. Duration curve development 

using this method will be referred to as technique 11 Idaho 811
• 

A second method used to generate reach duration curves also used the 

IDWR data but in a different manner than the interpolation technique used in 

the 11 Idaho 811 method. In reaches where there was inadequate regulated flow 

data available from the Idaho Department of Water Resources, it was necessary 

to synthesize flows both downstream and upstream of the IDWR regulated flow 

data points. The technique developed was to use the IDWR data as a starting 

point and to develop flows downstream and upstream by either adding or sub

tracting tributary inflow between the points of interest. 

The following method was used to generate the tributary inflow data for 

the period of record of interest: 

1. Select a gaging station which overlaps as long as possible with 
the period of record for the IDWR data and would substantially 
reflect the response of natural tributaries which are flowing 
into the main stream. 
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2. For each month of overlapping record determine the total flow 
(cfs-days) that had passed the gage over the entire overlapping 
period of record. Divide the flow in each month by the total 
flow to determine the percentages of total flow that occured 
in each month. 

3. Assume that the inflow from the tributaries is distributed in 
the same fashion as the representative gage. The total average 
tributary inflow was found by using Normal Annual Precipitation 
Maps using the method described in the following section titled 
Average Annual Runoff. The total runoff inflow for the period 
was found by multiplying the average annual runoff for the 
tributary area by the number of complete years of record that 
the natural gage and the regulated flow data overlapped. The 
monthly distribution of this total flow was accomplished by 
multiplying the ratios found in step 2 by this total flow. 

The distributed natural flows were then added to or subtracted from the 

IDWR regulated flows depending on whether the reach of interest was upstream 

or downstream of the known regulated flow point. The resultant monthly flows 

for the overlap period were then processed through a duration program to get 

the duration values at the desired points. The process was repeated for as 

many reaches as was desired upstream or downstream for the known regulated flow 

point. A computer program was developed to make the required computations for 

the simulations. The program is very generalized and can be used to simulate 

an entire river system if desired. The inflow model method using the IDWR 

regulated flows will be referred to as method "Idaho C". 

In some basins where there was regulation but no IDWR or BPA regulated 

flow data was available the best U.S.G.S. gage records were used. In these 

cases the period of record for the gages that was used was chosen so that this 

record best reflected the regulation that would be expected with today's condi-

tions. Two methods of using the U.S.G.S. data were used in Idaho. The first 

was straight interpolation between gage locations. This will be referred to as 

method "Idaho 0". The second method was to use the inflow model described above 

but the U.S.G.S. data were used as starting points instead of the IDWR 
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regulated-flow data. The method will be referred to as method "Idaho E". 

With exception of one reach on the Spokane River, it was found that the BPA 

regulated flow data for the State of Washington did not differ significantly from 

the U.S.G.S. gage records. Also for some cases regulated flow data were not 

available to develop flow duration curves. Therefore method "WSU", which is 

described in the section on natural flow-duration curves, was used for all streams 

in Washington whether or not flows were regulated. 

Since the Montana duration curve takes into account degree of regulation 

in the stream no special technique was used to develop regulated curves for 

streams in that State. 

Average Annual Runoff 

The technique for obtaining average annual runoff for the ungaged portions 

of the river basin was essentially the same in all study areas and involved 

determination of average annual precipitation volume. The first step was to 

obtain the best available Normal Annual Precipitation (NAP) maps for the 

particular study areas. The sources of these maps are listed in Table l, 

"Hydrologic Potential Analysis Techniques." An example of one of these maps 

is shown in Figure 7. This example map was obtained from the Pacific Northwest 

River Basins Commission from a study entitled "Columbia-North Pacific Region 

Comprehensive Framework Study ... 

The scale of base maps used varied with hydrologic productivity of the area 

of interest. In the high runoff areas, 7 l/2 minute quadrangle maps were used 

where ever available; otherwise, 15 minute maps were used to identify all 

the streams that could produce the minimum power output of 200 kW at the 

maximum head of 20 meters. These high runoff areas were primarily the coastal 

basins of Washington and Oregon. In the less productive sections of the 
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study regions, map scales of 1-250,000 proved to be quite adequate. U.S.G.S. 

topographic maps were used to develop basin description maps. Each sub-basin 

outline with reach end-point locations was delineated on the topographic maps. 

Following this, the drainage divides were delineated for each reach. In 

some cases, part of this work had been done previously by the U.S.G.S. and 

by using projection techniques the basin boundaries could be transferred 

from the U.S.G.S. basin maps to a suitable scale map with only minor correc

tions required. 

The next step involved getting the NAP map's scale to match the scale of 

the maps which were used to delineate the various reaches. This problem was 

solved by using optical projection techniques. Two slightly different 

techniques were used. The first involved making 35 mm slides of portions of 

the original NAP maps. By projecting the slides through a normal slide projector, 

scales of sub-basin and NAP maps could be matched very easily. The second 

technique involved using large (8-l/2" x 11") transparencies of the NAP maps. 

These transparencies were projected onto the sub-basin maps using a standard 

overhead projector. Either of these methods resulted in good scale and place

ment accuracy when care was taken in adjusting the.location and magnification 

of the projection. 

The next step was to measure the areas between the isohyetal lines within 

each individual reach area. Several techniques were explored to accomplish 

this task. Use of an electronic planimeter or electronic digitizer-computer 

combination has proven to be very accurate and by far the quickest method 

for obtaining these values. Each of the areas was assigned an average 

precipitation amount based on the values of the surrounding isohyetal lines. 

The areas were then multiplied by the average precipitation to obtain the 
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total annual precipitation volume input to each individual reach area. 

Because of the various map scales used, different conversion factors were 

required to get the precipitation input volume into conventional units. 

If a 1 to 250,000 map scale was used and the planimetered areas were measured 

in inches a conversion factor of 419.4 was applied to the precipitation area 

product to obtain a result with the units of CFS-days/year. If different 

map scales or different area measuring units were used or different precipita

tion input units were desired, the conversion factor was adjusted accordingly. 

These precipitation inputs were summed in a downstream direction to get the 

total precipitation input for the basin upstream of the mouth of each reach. 

This summation will be referred to as IPA later in this report. 

Next, the ratio of annual precipitation input to annual runoff, 11 K factor, .. 

was determined. Since the U.S.G.S. stream gaging station records have different 

time bases and the NAP maps are based on a particular time period, it was 

desirable to settle on one common time base. The time base selected was the 

same as the time period used in developing the NAP maps that were used in a 

particular area. This permitted use of the isohyetal map without modification. 

Justification for adjusting stream flows to the common time base was 

confirmed by situations where upstream average flows were greater than the 

downstream averages. Adjustments were applied to gages in the Palouse and 

Puyallup Basins in Washington with corrections ranging up to 25% for the Palouse 

and up to 10% for the Puyallup. Because of wet and dry trends, all stream 

gage records without complete records for the same period as the NAP map 

period require adjusting even with records for long periods of runoff. Stream 

record adjustment and a common time base will also facilitate further runoff 

value adjustments should different precipitation rates or trends be anticipated 

in future dam-site analysis and development. 
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When gaging stations had records for the NAP map period, QAA values were 

calculated for that span of years. However, if any part of the NAP map period 

record was missing from the gage record the following procedure was used. 

A reference station with a long period of record spanning the NAP map 

period and earlier years, if possible, was selected. The choice was limited 

to stations typical for the drainage area, free of significant flow regula-

tion, and free of abnormal conditions. In some cases the reference station 

had to be selected from those in an adjacent basin. Values of QAA for the 

adjusted stations that agree with the period for which the NAP map was made 

were obtained from the following equation: 

QAANAP period Adj. Sta. 
QAAc . Ad. St = QAA [ ompar1son yrs. J. a.] 

NAP Period Ref. Sta QAA · Comparison yrs. Ref. Sta. 

Next, the ratios of average annual precipitation input to adjusted average 

annual runoff (K) were computed for each gage station. Adjusting these K 

values to be applicable to the ungaged areas of the basin was approached in a 

different manner by the different study teams. 

The Washington study team used the following approach. K values for 

areas above the farthest upstream gage were taken to be the same as at that 

gage. 

For drainage areas between two U.S.G.S. stations, K was calculated by: 

K = QAAdownstream sta. - QAAupstream sta. 

[PA contributing the difference 

For basins where no U.S.G.S. gaging stations were established, a K value 

was selected from the surrounding basins on the basis of similarity of conditions 

affecting the precipitation and runoff. 
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The Idaho study team used a slightly different technique. K values for 

reaches between gage locations were calculated by linear interpolation of the known 

gage K values. K values for reaches upstream of gages were found by extrapo

lation of K value data from adjacent areas with similar hydrologic conditions 

and from interpretation of factors that would effect the rainfall runoff 

relationship, e.g. aspect of basin, mean elevation of basin, and slope of 

basin. A certain amount of sound engineering judgment is required in applying 

this technique especially when extrapolations are being made from the known 

gage data. A good knowledge of the general hydrology of the area is also 

important in this process. 

The Montana study team used a sl:ightly different technique to predict 

the average annual streamflow at ungaged points. Their technique consisted 

of correlating observed average annual flow values (QAA) for gaged drainage 

basins with an index variable indicative of average annual precipitation 

conditions over the basins. This analysis resulted in the development of 

the following prediction equation for the Columbia Basin within Montana. 

QAA = 0.326 [2PA]0·982 

where: QAA = Average Annual Streamflow (CFS) 

A = drainage basin area between adjacent 
precipitation isohyets (sq. mi.) 

P = the normal annual precipitation for that part 
of the drainage basin represented by A. (inches) 

The procedure developed for delineating A and P consisted of super

position of average annual precipitation contours onto U.S.G.S. 1-250,000 scale 

topographic maps. Here the average annual precipitation contours were obtained 

from U.S. Soil Conservation service precipitation contour maps for Montana. 

Individual values of A were then found by planimetering areas within the 

drainage basins between adjacent isohyets. P was then taken to be the average 
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of the adjacent precipitation isohyetal values. Once the index variable, IPA, 

was found for a given drainage basin mean annual flow for the site could be 

estimated from the above equation. 

The Oregon study team used a method involving correlation analysis between 

average annual flow at each gaging station, and the product of drainage area 

and normal annual precipitation for the area tributary to the station. This 

was done for each of the 18 major basins in the state or for hydrologically 

similar portions thereof. This analysis resulted in the development of predic-

tion equations of the form 

QAA = A[(P)"(DA)]8 

where: A,B are constants determined by regression analysis 

P = normal annual precipitation for the drainage area 

DA = drainage basin area tributary to the gaging station. 

To apply the equation to reaches, the corresponding P and DA values were deter

mined at each end of the reach, the average annual discharge was then calculated 

at each end, and these were averaged to obtain the mean value of average annual 

discharge for the reach. 

Power Computations 

After generating a duration curve for a particular reach, the next step 

was to compute the theoretical power potential for that particular reach. 

The plant capacity was computed for five different flow rates corresponding 

to the 10, 30, 50, 80 and 95 percent exceedance levels. The basic power 

equation used was: 

where: 

P = QH e 
11800 

P = power in megawatts 
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Q = 
H = 
e = 

11800 = 

flow in CFS 
head available in the reach in feet 
efficiency 
conversion factor 

The Q value used was that flow which would be available at the midpoint 

of the reach. In all but the farthest upstream reach the head used was the 

total usable head in the reach which was computed by subtracting the elevation 

of the downstream point of the reach from the elevation of the upstream point 

of the reach. In the farthest upstream reaches of a stream, an additional 

20 meters of head was added to the total head available in that reach. This 

was done to account for the fact that there is sufficient discharge at the 

farthest upstream point in a reach to generate the minimum power with 20 

meters of head. The efficiency used for all power computations was 1.0. 

It is recognized that no hydro power generating system could operate at 

this efficiency. Since it would be impossible to predict the actual efficiencies 

that would be used, it was felt that using a common efficiency of 1.0 would 

be better than trying to second guess what the actual power generation system 

efficiency would be. The user can then apply his own particular efficiencies 

directly to the values represented in the tables and figures to find his own 

estimate of the actual power generated. 

The theoretical annual energy available from the power plants sized at the 

specific exceedance values of Q was computed by integrating the area under the 

curve of Q versus exceedance and multiplying this by the head available and the 

proper conversion factors to get the average energy output per year. Figure 8 

shows the area under the curve at the 30% exceedance value. Another value that 

is computed is the plant factor. This is the ratio of the actual energy gene

rated computed by using the area under the duration curve to the energy that would 

be generated if the plant was operated at full capacity for a given exceedance 

value of discharge 100% of the time. Figure 8 shows the relationship between 
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the actual power generated and the power with 100% generation. 

The power and energy values computed for each reach are theoretical values 

based on total head available in the reach. These values should not be 

confused with the power available at existing or proposed sites in a reach. 

The correlation between the theoretical values and that available at existing 

or proposed sites is dependent on such factors as total head and reservoir 

storage at the existing and proposed sites and the location of these sites in 

the reach. 
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III. PRESENTATION OF DATA TABLES 

This section of the report will be primarily used to describe the various 

tables and appendices that are used to display the results of the studies made 

in connection with this project. 

The first table that will be described will be Table I, "Analysis 

Techniques Table." The purpose of this table is to identify some of the more 

important data sources and analysis techniques that were applied to a particular 

basin. The first column, "Basin Name" is self-explanatory. The next column 

under "Basin Characteristics" is used to describe what the flow classification 

is; e.g. whether it was a natural flow system or whether there was regulation 

for irrigation, power production, flood control, etc. The regulation type 

column is simply used to list the type of regulation on the stream, if any. The 

"Source of Flow Data" column is used to document the source of flow data used 

in a particular basin. The "Duration Curve Development" column and the "Dura

tion Curve for Regulated Stream" column are used to identify what technique was 

used to generate the duration curves for a particular basin. The different 

techniques have been described in the chapter on analysis techniques and each 

technique has been assigned an identifier which is listed in this column. 

The column entitled "Map Scale Used" is used to describe the scale of maps 

used in the analysis techniques. The column entitled "NAP Maps" is used to 

identify the source of the normal annual precipitation maps used in deter

mining the average annual runoff. 

The next table that will be discussed is Table II, "Maximum Developable 

Power Potential." Summaries of theoretical power potential are presented for 

each major basin in each state and also a summary for each state and the entire 

Pacific Northwest Study Region is presented. The power and energy values 
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listed are merely a summation of the values computed for each reach within a 

particular area. The state totals for Washington, Oregon and Idaho were 

adjusted so that the power and energy totals for the Snake River common boundary 

reaches are shared on a 50 percent each basis between the bordering states. 

Columbia Basin reaches that are in Wyoming and Nevada are contained in the Idaho 

Summary Table. No entries for Utah are made since no Columbia Basin streams in 

that state met the minimum power requirement. 

The next three data tables that will be described are contained in the 

appendices of this report. Appendix I, II, and III contain all the reach data 

tables for reaches of streams meeting the minimum flow requirements in the 

State of Washington, Oregon and Idaho respectively. Appendix III also contains 

reach data tables for all Columbia basin streams meeting the minimum flow re

quirements in Nevada and Wyoming. Appendix IV contains data tables for all 

Columbia River Basin streams in Montana meeting the minimum flow requirements. 

Appendix Table I is the Reach Index table. This table is provided to expedite 

finding the location of a particular Reach Hydro-Potential Characteristic Sheet 

in the appendix. The items contained in this table are the stream name, reach 

numbers for that particular stream and the inclusive page numbers for the Reach 

Hydro-Potential Characteristic Sheets for that particular stream. 

The next table that will be discussed is appendix Table II, the Feasibility, 

Transmission and Load Restraint table. The first column of this table contains 

the Reach Identification number. This is the same number that is described 

on page 31 in the section on the reach hydro potential characteristic tables. 

The next section of the table is entitled "Feasibility Restraints." Under 

this heading there are four columns of items that could cause problems 

related to the development of a low-head hydro project in a particular reach. 
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In all cases it was assumed that the low-head potential would be developed 

using some sort of dam. In some cases if other techniques such as a long 

penstock with a relatively minor diversion structure were used some of the 

adverse offects listed in the table could be reduced or eliminated. An "X" 

marked in a column means that this particular item could be a problem in 

that reach. Column l of this group is entitled "Land Use Restrictions." 

A check in this column indicates that one or more of the following land 

use restrictions were in force in the area: wild and scenic rivers (in 

this case either an "instant river" or a "study category river"); national 

recreation areas; national parks; national wilderness areas; known reserved 

natural areas; or identified archeological sites. In many cases available 

information concerning identified archeological sites was very limited. 

Because of this limitation some reaches that were not flagged as containing 

archeological sites may well contain sites that would be revealed with more 

detailed studies. 

Column 2 of this group is entitled "Utility Displacement." A check in 

this column indicates a potential problem if a hydro development would cause 

relocation of one or more of the following: major highways, railroads, power 

lines, telephone lines or gas and oil lines. Location of these items was ob

tained from U.S.G.S. maps or other easily accessible mapping. A ground 

reconnaissance was not carried out for each reach. 

Column 3 of this group is entitled "Building Displacement." A check in 

this column indicates that a low-head hydro development may require reloca

tion of residence or commercial buildings. Location of buildings in possible 

inundated areas was made by inspection of U.S.G.S. quad maps. A ground 
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reconnaissance was not carried out for each reach. In general, no check 

was recorded unless more than four residences or commercial buildings per 

mile in any section of a reach seemed to be in danger of inundation. 

Under the column labeled "Fish Problem," a check was recorded if the reach 

supports a known run of salmonids or if a sturgeon population which is an · 

endangered species is present. 

The next major heading is "Transmission and Load Considerations." The first 

two columns under this heading are concerned with transmission facilities. The 

first item gives the distance from the center of the reach to the nearest power 

line shown on detailed transmission line maps published by the Bonneville Power 

Administration. The second column is used to identify the size of the 

transmission line and the utility operating the line shown on the maps. The 

next two columns are concerned with Load Considerations. The first column 

identifies the type of local load that was present in the area that was closer 

than the transmission line identified above. The type of load was shown by a 

number representing the following: 

1 ) Known local residential load 
2) Known 1 ocal industrial load 
3) Known local water pumping load 

Again, there was no ground reconnaissance made for each reach to identify 

these loads. Load information was obtained from available maps. The last 

column under load factors contains the distance in miles from the center of 

the reach to the nearest town with a population greater than 1000 people. 

U.S.G.S. maps were used to determine these distances. 

Appendix Table II immediately follows Table I in all of the appendices 

with exception of Appendix II which is the Oregon appendix. This appendix 

is organized by major basins and Table II is contained seperately in the 

section for each basin. 
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The next item that will be discussed will be the reach Hydro-Potential 

Characteristic sheets. These sheets contain the vital statistics for all the 

reaches that were studied. 

The first item on this table is the reach identification number, which 

is a 19 digit number used to identify each reach in the study. The number is 

constructed as shown below: 

(l) (2) (3) (4) (5) (6) 
XX-XXX-XXX-XXX-XXX-XXXXX 

(l) State Identifier: 01 =Washington, 02 =Oregon, 
03 = Idaho, 04 = Montana, 
05 = Nevada, 06 = Wyoming. 

(2) This group contains the numbers of all rivers discharging 
directly into the Pacific Ocean or first order streams 
in closed basin systems. 

(3)(4)(5) These groups contain the numbers of rivers that are 
tributary to the rivers listed in .the previous group. 

(6) This group contains the actual number assigned to a 
particular reach. 

The first major grouping of items on the characteristics sheets is the 

locations group. This group is there to help the reader identify the loca

tion of the reach. The state item lists the state or states in which the 

reach is contained. The county item identifies the county or counties in 

which a particular reach is contained. The township and range portion describe 

the township and range in which the midpoint of the reach is contained. The 

latitude and longitude is the approximate latitude and longitude of the 

midpoint of the reach. The stream and major basin items are the name of the 

stream and major basin on which the reach is located. The river mile item is 

the river miles for the farthest upstream and downstream points of the reach. 

The next major grouping on the characteristics sheets is the hydrologic 
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and hydraulic characteristics. This group along with the next three groups 

contains results of the hydrologic analysis portion of the study. The first 

items in this group are upstream and downstream elevations which are listed 

for each reach. These are the elevations of the farthest upstream and 

downstream points in the reach. The total available head is also shown. 

In most cases this was merely the upstream elevation minus the downstream 

elevation for the reach. In the reaches located farthest upstream on a 

stream, an additional 20 meters of head was added to compensate for the 

fact that a dam could be constructed at the farthest upstream point and 

still be capable of generating the minimum power requirement of 200 kW. 

The next item is average slope in the reach. This is simply: 

(upstream elevation - downstream elevation)/length of the reach 

The next item is the drainage area above the mouth of the reach. This 

is the drainage area above the farthest downstream point in the reach. The 

inflow classification item reflects whether flow in the reach is naturally, 

unaffected by regulation, or whether it is regulated by upstream management 

for flood control, power production, irrigation, etc. 

Major group III contains the flow and theoretical maximum potential 

power production in the reach. The flows which are shown in the table are 

those which would be average for the reach for the given exceedance values. 

The power and energy values computed were based on these flows combined with the 

total head available for the reach. These power and energy values are theoretical 

in nature and the total theoretical potential is not the same as what would 

be obtained from potential and existing sites in the reach. The analysis tech

niques used in computing the plant size annual energy output and load factor 

are explained in the section on analysis techniques. 

The next item is a typical annual hydrograph for the reach. The abscissa 
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for this graph is time in months and the ordinate is average monthly flow 

divided by average annual flow. The values presented in the graph were obtained 

from analyzing the record of a stream gage that would be characteristic for the 

reach. To obtain the approximate annual distribution of discharges for the 

reach, all that is required is to multiply the graph ratios by the average 

annual flow which is listed on the graph. In the case of Washington reaches, 

the average annual flow is listed above the graph as QMR. In some cases there 

may appear to be a discrepancy between the distribution of flows shown in the 

power table and the distribution of flows as represented on the average annual 

hydrographs. The reason for this apparent discrepancy is due to the fact that 

the hydrograph ratios are for the most representative gage in the area, and the 

flow values at this gage may or may not have a distribution of flows that is in 

complete agreement with the reach duration values. 

The upper map shown on the reach characteristic sheets is merely a 

locator map to show the approximate location of the reach. The lower map 

shows the actual location of the reach. The reach is denoted by a heavy dark 

line traced over the reach. The arrowhead denotes the direction of flow and 

the downstream point of the reach. The page number assigned to the reach 

characteristics table was handled slightly differently by the different 

state study teams. The Idaho and Montana table page numbers are simply 

the letter 11 I" or "M" respectively followed by a number indicating the 

numerical sequence of that particular sheet. The Washington reach charact

eristic sheet page number begins with the letter "W" followed by a number 

indicating the Washington State Water Resources Inventory Area that the reach 

is contained in followed by the numerical sequence number of that table. 

The Oregon page number system is identical to the Washington system 

with the exceptions that the identifying letter is "0" and the numerical 

sequence number is initialized to 1 at the beginning of each new major basin. 
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TABLE I 

HYDROELECTRIC POTEflTIAL 

AllAL YSIS TECHriiOUES 
VJashington · 

BASIN CHARACTERISTICS ~:YDROELECTRIC POTEr;TIAL JUlALYSIS TEOINIQUES 

BAS I t: NAr-1E FLOU SOU RCE OURATIOi·l ~1AP SOURCE 
CLASS IFI- R EGU LA.T I Orl OF CURVE SCALES OF 

CATION TYPE FLO~ I JP..T.£1 DEVELOPt'lHlT USED NAP t1APS 

Nooksack R Natura 1 USGS wsu 7.5' & 15' scs 
Silesia R Natural USGS wsu 7.5' & 15' scs 
Chilliwack R Natural USGS wsu 7.5' & 15' scs 
Sumas R Natural USGS wsu 7.5' & 15' scs 
Samish Natural USGS wsu 7.5' & 15' scs 
Skagit R Regulated Power USGS wsu 7.5 1 & 15' scs 
Stillaguamish R Natural USGS wsu 7.5 1 & 15' scs 
Snohomish R Regulated Power USGS wsu 7.5 1 & 15' scs 
Sammamish R Regulated Power/Pot.W USGS wsu 7.5' & 15' scs 
Cedar R Regulated Power/Pot.W USGS wsu 7.5' & 15' scs 
Green R Regulated Power/Pot.W USGS wsu 7.5' & 15' scs 
Puyallup R Regulated Power USGS wsu 7.5' & 15' scs 
Nisqually R Regulated Power USGS wsu 7.5' & 15' scs 
Chambers R Natural USGS wsu 7.5' & 15' scs 
Deschutes R Natural USGS wsu 7.5 1 & 15' scs 
Sherwood Cr Natural USGS wsu 7.5' & 15' scs 
Gosnell Cr Natural USGS wsu 7.5' & 15' scs 
Kennedy Cr Natural USGS wsu 7.5' & 15' scs 
Goldsborough Cr Natural USGS wsu 7.5' & 15' scs 
Tahuya R Natural USGS wsu 7.5' & 15' scs 
Lilliwaup Cr Natural USGS wsu 7.5' & 15' scs 
Dosewallips R Natural USGS wsu 7.5' & 15' scs 
Ducksbush R Natural USGS wsu 7.5' & 15' scs 
Hamma Hamma R Natural USGS wsu 7.5' & 15' scs 

'--------~---

USGS = U.S. Geological Survey Pot. W = Potable Water Supply 
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BASIN CHARACTERISTICS 

BAS It~ NAr-1E FLO\! 
CLASS IF I - REGULA.TIOil 

CATION TY PE 

Skokomish R Regulated Power 
Little Quileene Natural 
Big Quileene Natural 
Elwha R Regulated Potable W 
Morse Cr Regulated Potable W 
Dungeness R Regulated Irrigation 
Sekiu R Natural 
Hoko R Natural 
Clallam R Natura 1 
Pysht R Natural 
Deep Cr Natural 
Lyre R Natural 
Sooes R Natural 
Ozette Cr Natural 
Quillayute R Natural 
Dickey R Natural 
Goodman Cr Natural 
Hoh R Natural 
Cedar Cr Natural 
Mosquito Cr Natural 
Queets R Natural 
Raft R Natural 
Quinault R Natural 
Moclips R Natural 

USGS = U.S. Geological Survey 

TABLE I 

HYDROELECTR IC POTEflTI.l\ L 

AI~ALYSIS TECHIJIQUES 
\.Jashi ngton 

~:YDROELE C TR I C POTEU IAL .L\ ~LD,LYSI S TECHNIQUES 

SOU RCE OU R/HI Oil ~1A P SOURCE 
OF CURVE SC.l\ LES OF 

FLO ~ J Jf... Tl1 DEVE L0Pt1CNT USED r! AP t1APS 

USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' 

I 
scs 

USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu ,7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 

,_ --- ----~-- ----- ----
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DURATION 
I CURVE FOR 

RE GUL AT ED 
STREAM 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BASIN CHARACTERISTICS 

BAS I tl N.l\l·1 E FLO\J 
CLAS SIF I - RE GU LA.TIOIJ 

CATIO N TYPE 

Copalis R Natural 
Humptulips R Natural 
Hoquiam R Natural 
Wishkah R Natural 
Elk R Natural 
Johns R Natural 

TABLE I 

HYDROELECTR IC POTE!lTI.l\L 

Ar~AL YSIS TECHrHQUES 

~Jash i ngton 

f:YOROELECTRIC POTE r:T IAL MJ.A.L YSIS TECHNIQUES 

SOU RCE DURA TI C;! ~1AP SOURCE 
OF CURVE SCA LE S OF 

FLO\J J.C.. Tfl DEVELOPt 1ENT USED NAP f1APS 

USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' 

I 
scs 

USGS wsu 7.5' & 15' scs 
USGS wsu 7.5' & 15' scs 

Chehalis R Regulated Power/Irri. USGS wsu 7.5' & 15' scs 
North R Natural USGS wsu 7.5' & 15' scs 
Smith Cr Natural USGS wsu 7.5' & 15' scs 
Willapa Cr Natural USGS wsu 7.5' & 15' scs 
North Nemah R Natural USGS wsu 7.5' & 15' scs 
Bear R Natura 1 USGS wsu 7.5' & 15' scs 
Naselle R Natural USGS wsu 7.5' & 15' scs 
Palix R Natural USGS wsu 7.5 ' & 15' scs 
Grays R Natural USGS wsu . 7.5 1 & 15' scs 
Skamokawa R Natural USGS wsu 7.5' & 15' scs 
Elochoman R Natural USGS wsu 7.5 1 & 15' scs 
Mill Cr Natural USGS wsu 7.5' & 15' scs 
Abernathy Cr Natural USGS wsu 7.5' & 15' scs 
German Cr Natural USGS wsu 7.5 1 & 15' scs 
Coal Cr Natural USGS wsu 7.5' & 15' scs 
Cowlitz R Regulated Power USGS wsu 7.5' & 15' scs 
Kalama R Natural USGS wsu 7.5 1 & 15' scs 
Lewis R Regulated Power USGS wsu 7.5' & 15' scs 
USGS = U.S. Geological Survey 
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DURATION 
CURVE FOR 
RE~ULAT ED 

STREAM : 
! 

NA I 

NA ! 
NA 
NA 
NA I 

NA 
I NA 

NA i NA i 

NA j 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



• 

• 

• 

• 

• 

' 

• 



TABLE I 

HYDROELECTR IC POTE fl TI.L\L 

ANALYSIS TECHfiiOUES 
Washington · 

BASIN CHARACTERISTICS f-:YDROELECTRIC POTEf:TIAL AtJ.Ll LYSIS TECHNIQUES 

BAS H~ NP.t-1E FLOli SOU RCE DU RATI Oi l ~1AP SOURCE 
CLASS IFI- REGUL A. TIOI'l OF CURVE SCALE S OF 

CATIO N TYPE FL ml J!'-.T.l\ DEVEL0Pf 1CNT USED rJ AP f1APS 

Salmon Cr Natural USGS wsu 7.5' & 15' scs 
LaCamas Cr Natural USGS wsu 7.5' & 15' scs 
Washougal R Natural USGS wsu 7.5 1 & 15 1 scs 
Hamilton Cr Natural USGS wsu 7.5' & 15' scs 
Rock Cr Natural USGS wsu 7.5' & 15' scs 
Wind R Natural USGS wsu 7.5' & 15' scs 
Little White Sa 1 mon Regulated Power USGS wsu 7.5' & 15' scs 
White Salmon R Regulated Power USGS wsu 7.5' & 15' scs 
Klickitat R Natural USGS wsu 7.5' & 15' scs 
Walla Walla R Regulated Irrigation USGS wsu 7.5' & 15 ' scs 
Palouse R Natural USGS wsu 7.5' & 15' scs 
Grande Ronde R Natural USGS wsu 7.5' & 15' scs 
Asotin Cr Natural USGS wsu 7.5' & 15' scs 
Tucannon R Regulated Irrigation USGS wsu 7.5' & 15' scs 
Yakima R Regulated Irrigation USGS wsu 7.5' & 15' scs 
Columbia R Regulated Irri./Power USGS wsu 7.5' & 15' scs 
Crab Cr Regulated Irrigation USGS wsu 7.5' & 15' scs 
Wenatchee R Regulated Irri./Power USGS wsu 7.5' & 15' scs 
Entiat R Natural USGS wsu 7.5' & 15' scs 
Chelan R Regulated Power USGS wsu 7.5' & 15' scs 
Pasayten Natural USGS wsu 7.5' & 15' scs 
Methow R Regulated Irrigation USGS wsu 7.5' & 15' scs 
Okanogan R Regulated Irri./Power USGS wsu 7.5' & 15' scs 
Newpelem R Natural USGS wsu 7.5' & 15' scs 
USGS = U.S. Geological Survey 
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DURATI ON 
CURVE FO R 
RE GULATED 

STR E.Ar~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

NA I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 



• 

• 

• 



BASIN CHARACTERISTICS 

BAS I f~ NP.t·1E FLOIJ 
CL.A.SSIFI- REGULATION 

CATION TYPE 

Sanpoil R Natural 
Spokane R Regulated Power 
Colville R Regulated Power 
Kettle R Natural 
Big Sheep Cr Natural 
Pend Oreille R Regulated Power 

USGS = U.S. Geological Survey 

TABLE I 

HYDROELECTRIC POTE!lTI.I\L 

Ar~AL YSIS TECHIIH)UES 
Washington 

1-:YOROELECTRIC POTU:TIAL ANALYSIS TECHNIQUES 

SOURCE DURATIOil ~1AP SOURCE 
OF CURVE SCALES OF 

FLO\J Jf..T!1 DEVELOPt1CNT USED tJI\P t1APS 

USGS wsu 7.5 1 & 15 1 scs 
USGS wsu 7.5 1 & 15 1 scs 
USGS wsu 7.5 1 & 15 1 scs 
USGS wsu 7.5 1 & 15 1 scs 
USGS wsu 7.5 1 & 15 1 

1 scs 
USGS wsu 7.5 1 & 15 1 scs 

----------
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DURATION 
CURVE FOR 
RE~ULATED 

STREAM 

NA 
BPA 
NA 
NA 
NA 
NA 

I 
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BAS IN NAI·1E 

1. North Coast B 

Nestucca R. 

Other Streams 

2A. Upper Willam 

Willamette R. 
r~ai n Stem 
(R0021 - R0024) 

Long Tom R. 
McKenzie R. 
Coast Fork 
Willamette R. 

Middle Fork 
Willamette R. 

TABLE I 

• HYDROELECTP.IC POTEIITIAL 

AltALYSI.S TECHIIIQUES 
OREGON 

BASIN CHARACTERISTICS ~IYDROELECTRIC POTEt!TIAL ANALYSIS TECHNIQUES 

FLOH SOURCE DURATIOU r1AP SOURCE 
CLASSIFI- REGULATIOU 1 OF CURVE SCALES OF 

CATION TYPE FLml DATI\ DE V EL0Pf1[ NT USED NAP f1APS 

as in 

Natural & M&I USGS/OWRD2 Idaho A 1:240,000 OWRD 
Regulated 1 :62,500 

1:24,000 

Natural none II II II II 

~tte Basin 

Natural & MP USGS/OWRD2 Idaho A 1:250,000 OWRD 
Regulated 1 :64,500 

1:24,000 
II II II II II II 

II II II II II II 

II II II II II II 

II II II II II II 

DURATION 
CURVE FOR 
REGULATED 

STREAM 

USGS 

II 

USGS 

II 

II 

II 

II 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2USGS = U.S~ Geological Survey; OWRD = Oregon Water Resources Department 
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BASIN CHARACTERISTICS 

BASIN NAf'.1E FLml 
CLASSIFI- REGULATION 1 

CATION TYPE 

2B. Mid-Willamet ~e Basin 

Willamette R. Natural & MP 
Main Stem Regulated 
(R0005 - R0020) 

Yamhill R. II I, M&I 
Rickreall Cr. II M&I 
Santiam R. II MP 
Other Streams Natural none 

2C. Lower Willam ~tte Basin 

Scapoose Cr. Natural none 

Willamette R. Natural & MP 
Main Stem Regulated 
(ROOOl - R0004) 

Clackamas R. II P,R 
Tualatin R. II I 

TABLE I 
HYDROELECTP. I C POTEIITIAL 

AHAL YSIS TECHfHOUES 
OREGON 

~IYDROELECTRIC POTEflTIAL ANALYSIS TECUNIQUES 

SOURCE DURATIOtl f1AP SOURCE 
OF CURVE SCALES OF 

FLOH DATI\ DEVELOPt1ENT USED NAP r1APS 

USGS/OWRD2 Idaho A 1:360,000 OWRD 
1 :64,.500 
1:24,000 

II II II II 

II II II II 

II II II II 

II II II II 

USGS/OWRD2 Idaho A 1:250,000 OWRD 
1:64,500 
1:24,000 

II II II II 

II II II II 

II II II . II 

DURATION 
CURVE FOR 
REGULATED 

STREAM 

USGS 

II 

II 

I 

II 

II 

USGS 

II 

II 

II 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BASIN CHARACTERISTICS 

BASIN NAf.1E FLmJ 
CLASSIFI- REGULATION 1 

CATION TYPE 

3. Sandy Basin 

Sandy R. Natural & M&I,P 
t·1ai n Stem Regulated 

Bull Run R. II II 

Other Streams Natural none 

4. Hood Basin 

All Streams Natural none 

5. D~schutes Bas ·n 

Deschutes R. Natural & l,P 
Main Stem Regula~ed 

Crooked R. II I 
Little Deschutes R . II II 

Other Streams Natura 1 none -

TABLE I 
HYDROELECTRIC POTEIITIAL 

AHALYSIS TECHNIQUES 
OREGON 

~:YDROELECTRIC POTEtlTIAL ANALYSIS TECHNIQUES 

SOURCE OURATIOtl t1AP SOURCE 
OF CURVE SCALES OF 

FLml DATI\ DEVELOPI·1ENT USED NAP 11APS 

USGS/OWRD2 Idaho A 1 :250,000 OWRD 
1:64,500 
1:24,000 

II II II II 

II II II II 

USGS/OWRD2 Idaho A 1:125,000 OWRD 
1:64,500 
1:24,000 

USGS/OWRD2 Idaho A 1:350,000 OWRD 
1:64,500 
1:24,000 

II II II II 

II II II II 

II II II II 

-

DURATION 
CURVE FOR 
REGULATED 

STREAM I 

I 

USGS 

II 

II 

USGS 
i 

USGS 

II 

II 

II 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BASIN CHARACTERISTICS 

FLOH 

TABLE I 

• HYDROELECTP.IC POTEfiTIAL 

Al~l YSIS TECHUIQUES 
OREGON 

HYDROELECTRIC POTEf!TIAL ANALYSIS TECHNIQUES 

SOURCE OURATIOtl t1AP SOURCE BASIN NAI-1E 
CLASSIFI- REGULATION 1 OF CURVE SCALES OF 

CATION TYPE FLOH DATI\ DEVELOPt1ENT USED NAP 11APS 

6. John Day Basin 

John Day R. Natural & I USGS/OWRD2 Idaho A 1:300,000 Ot~RD 
Main Stem Regulated 1:64,500 

1:24,000 
North Fork John 

Day R. II II II II II II 

Other Streams Natural none II II II II 

7. Umatilla Basi~ 

U_ma t i 11 a R. Natural & I, R USGS/OWRD2 Idaho A 1:200,000 OWRD 
Main Stem Regulated 1:24,000 

Othe·r Streams Natural none II II II II 

8. Grande Ronde ~asi n 

Grande Ronde R. Natural & I USGS/OWRD2 Idaho A 1:220,000 OWRD 
Main Stem Regulated 1 :64,500 

1:24,000 
(cont. ) 

-

DURATION 
CURVE FOR 
REGULATED 

STREAM 

USGS 

II 

II 

USGS 

II 

USGS 

1FC =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BAS IN NA1·1E 

(8. Grande Ronde 
Wallowa R. 

Other Streams 

9. Powder Basin 

Pine Cr. 

Powder R. 
Main Stem 

Eag1 .~ Cr. 
Burnt R. 

10. Malheur Basin 

Malheur R. 
Main Stem 

(cont.) 

TABLE I 

• HYDROELECTRIC POTE!ITIAL 

Ar~Al YSIS TECHUIQUES 
OREGON 

BASIN CHARACTERISTICS ~lYDROELECTRIC POTEflTIAL ANALYSIS TECHNIQUES 

FLOH SOURCE OURATIOtl r1AP SOURCE 
CLASSIFI- REGULATIOU 1. OF CURVE SCALES OF 

CATION TYPE FLOH DATI\ DEVEL0Pt101T USED NAP 11APS 

Basin cont.) 
II I, : M&I II II II II 

Natural none II II II II 

Natural none USGS/OWRD2 Idaho A 1 :190,000 OWRD 
1:64,500 
1:24,000 

Natural & I II II II II 

Regulated 
Natural none II II II II 

Regulated I II II II II 

Natural & I USGS/OWRD2 Idaho A .1:300,000 OWRD 
Regulated 1 :64' 500 

1:24,000 

DURATION 
CURVE FOR 
REGULATED 

STREAM 

II 

II 

i 

USGS I 

II 

II 

II 

USGS 

1FC =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BAS IN NAI·1E 

(10. Malheur Bas 
North Fork 
Malheur R. 

11. Owthee Basin 

Owyhee R. 
Main Stem 

Crooked Cr. 
Jordon Cr. 

12. Malheur Lake 

Silvies R. 

Donner & Blitzen 
R. 

-

TABLE I 
HYDROELECTP.IC POTErlTIAL 

AUALYSIS TECHUIQUES 
OREGON 

BASil~ CHARACTERISTICS HYDROELECTRIC POTEf!TIAL ANALYSIS TECHNIQUES 

FLOH SOURCE DURATIOU ~-tAP SOURCE 
CLASSIFI- REGULATION 1. OF CURVE SCALES OF 

CATION TYPE FL0\-1 DATI\ DEVELOPHENT USED NAP 11APS 
n cont.) 

II II II II II II 

Natura 1 & I USGS/OWRD2 Idaho A 1:250,000 OWRD 
Regulated 1:62,500 

1 :24,000 
Natural none II II II II 

Regulated I II II II II 

Basin 

Natural none USGS/OWR02 Idaho A 1:330,000 OWRD 
1:64,500 
1:24,000 

II II II II II II 

- ~-~-------

DURATION 
CURVE FOR 
REGULATED 

STREAM 

II 

USGS 

II 

II 

USGS 

II 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BASIN CHARACTERISTICS 

BAS IN NAI•tE FLml 
CLASSIFI- REGULATION 1 

CATION TYPE 

13. Goose & SummE r Lakes Basi1 

Chewaucan R. Natural none 

1 4 . K 1 am at h Basi 1 

Jenny Cr. Regulated I 

Klamath R. II I,P 
Sprague R. Natural & I 

Regulated 
Williamson R. II II 

15. Rogue Basin 

Rogue R. Natural & MP 
Main Stem Regulated 

(cont.) 

TABLE I 
HYDROELECTP.IC POTE!ITIAL 

AUAL YSlS TECHUH)UES 
OREGON 

HYDROELECTRIC POTEtlTIAL ANALYSIS TECHNIQUES 

SOURCE OURATIOU t1AP SOURCE 
OF CURVE SCALES OF 

FLml DATI\ DEVEL0Pt1ENT USED NAP HAPS 

USGS/OWRD2 Idaho A 1:315,000 OWRD 
1:64,500 
1:24,000 

USGS/OWRD2 Idaho A 1:280,000 OWRD 
1:64,500 
1:24,000 

II II II II 

II II II " II 

II II II I~ 

USGS/OWRD2 Idaho A 1:260,000 OWRD 
1:64,500 

DURATION 
CURVE FOR 
REGULATED 

STREAM 

USGS 

USGS 

II 

II 

It 

USGS 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2USGS = U.S~ Geological Survey; OWRD = Oregon Water Resources Department 
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BAS IN NAfo1E 

(15. Rogue Basin 
Applegate R. 
Evans Cr. 
Bear Cr. 
Big Butte Cr. 

Little Butte Cr. 
Other Streams 

16. Umpqua Basi.n 

North Umpqua R. 
& Tribs. 

Othe'r · Streams 

17. South Coast 

All Streams 

..... ~ -- ~- --- ---

TABLE I 

• HYDROELECTP.IC POTEflTIAL 

AUAL YSI.S TECHUIQUES 
OREGON 

BASH~ CHARACTERISTICS HYDROELECTRIC POTEf!TIAL ANALYSIS TECHNIQUES 

FLOH SOURCE DURATIOtl ~1AP SOURCE 
CLASSIFI- REGULATIOU 1. OF CURVE SCALES OF 

CATION TYPE FLOH DATI\ DEVELOPt1£NT USED NAP 11APS 

cont.) 
II I II II II II 

II II II II I I II 

II II II II II II 

II I, M&l II II II II 

II II II II II II 

Natural none II II II II 

Natural & P,R USGS/OWRD2 Idaho A 1:260,000 OWRD 
Regulated 1:62,500 
Natural none II II II II 

~asi n 

Natural none USGS/OWRD2 Idaho A 1:200,000 OWRD 
1:62,500 
1 :24,000 

------- -

--l 
DURATION l CURVE FOR 

REGULATED 
STREAM 

II 

II 

II 

II 

II 

II 

USGS 

II 

USGS 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BASIN CHARACTERISTICS 

BAS I f'l NAt-1E FLOH 
CLASSIFI- REGULATIOU 1 

CATION TYPE 

18. Mid-Coast Ba ~in 

Siletz R. Natural & M&I 
Regulated 

Other Streams Natural . none 

. . 

TABLE I 
HYDROELECTP.IC POTEIITIAL 

AUAL YSIS TECHUI(}UES 
OREGON 

HYDROELECTRIC POTEf!TIAL ANALYSIS TECHNIQUES 

SOURCE DURATIOtl t1AP SOURCE 
OF CURVE SCALES OF 

FLOH OAT!\ DEVELOPHENT USED NAP r1APS 

USGS/OWRD2 Idaho A 1:180,000 OWRD 
1 :62,500 

II II II II 

~----

DURATION 
CURVE FOR 
REGULATED 

STREAM 

USGS 

II 

1Fc =Flood Control; I= Irrigation; MP =Multiple Purpose; M&I =Municipal and/or Industrial; N =Navigation; 
P = Power; R = Recreation. 

2usGS = U.S. Geological Survey; OWRD = Oregon Water Resources Department 
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BASIN CHARACTERISTICS 

BAS il~ NM1E FLOU 
CLAS SIFI- REGULATIOIJ 

CATION TYPE 

Bear River Regulated Flood-
Control 
Irrigation 
Power 

Kootenai Regulated Flood-
and Natural Cont1 ol 

Power 

Pend o•Reille Regulated Power 
and Recreation 
Natural 

Spokane Regulated Irrigation 
and Power 
Natural Recreation 

Snake River Regulated Irrigation 
Main Stem and Power 

Natural Flood-
Control 
Recreation 

USGS = U.S. Geological Survey 

TABLE I 

HYDROELECTRIC POTEflTLL\L 

AllAL YSIS TECHfliQUES 

Idaho 

r:YDROELECTR I C POTEr :TIAL MJA.L YS IS TECHNIQUES 

SOU RCE OUR/H IO;J ~1AP SOURCE 
OF CURVE SCA LES OF 

FLO\J JAT/1 DEVELOPt WNT USED NAP 11APS 

USGS NA 1:250,000 PNWRBC 
IDWR 1:62,500 
Utah Power 1:24,000 
and Light 

USGS Idaho A 1:250,000 PNWRBC 
1:62,500 

USGS Idaho A 

11:24,000 

1:250,000 PNWRBC 
IDWR 1:62,500 

1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
BPA 1:62,500 

1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
· IDWR 1:62,500 

1:24,000 

DURATI ON 
CURVE FO R 
RE i, UL AT EJ 

STRE.Ar~ 

Idaho B 
Idaho C 
Idaho D 

Montana A 

Idaho C 

BPA 

Idaho B 
Idaho C 

IDWR = Idaho Department of Water Resources BPA = Bonneville 
Power Administration 
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BASIN CHARACTERISTICS 

BAS I n NAf.1E FLOU 
CLASSIFI - REGULA.TIOIJ 

CATION TYPE 

Palouse Natura 1 None 

Clearwater Regulated Flood-
and Natural Control 

Power 
Recreation 

Salmon Regulated Irrigation 
and Natural 

Wildhorse Natural None 

Weiser Regulated Irrigation 
and Natural 

TABLE I 

HYDROELECTRIC POTE flTJ.l\L 

ANALYSIS TECHrli(1UES 
Idaho 

~ : YOROELECTR I C POT[ r: n,e,.L AiJALYSIS TECHNIQUES 

SOU RCE DURAT IOil t1AP SOURCE 
OF CURVE SCALES OF 

FL0\1 Jt.Tf\ fJEVELOP t1CNT USED tlAP f1APS 

USGS wsu 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
BPA 1:62,500 

1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
1:62,500 
1,:24 '000 

USGS Idaho A 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
ID~JR Idaho 0 1:62,500 

Idaho E 1:24,000 

DURATI ON 
CURVE FO R 
RE GUL AT ED 

STRE/I.M 

NA 

BPA 
(Special) 

wsu 

NA 

Idaho D 
Idaho E 

USGS = U.S. Geological Survey BPA = Bonneville Power Administration IDWR = Idaho Dept. of Water Resources 
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BASIN CHARACTERISTICS 

BAS I N Nf\f·1E FLQl.J 
CLASSIFI- REGUUHIQI-l 

CATION TYPE 

Payette Regulated Irrigation 
and Natural Power 

Boise Regulated Irrigation 
and Natural Power 

Recreation 
Flood-
Control 

Owyhee Natural Irrigation 
and 
Regulated 

Bruneau Natural and Irrigation 
Regulated 

Wood River Natural and Irrigation 
Regulated 

TABLE I 

HYDROELECTRIC POTEflTI.L\L 

Ar~AL YSIS TECHrll()UES 
Idaho 

~:YOROELECTRIC POTE1~TIAL M~AL YSIS TEOINIQUES 

SOURCE OURATIOil r1AP SOURCE 
OF CURVE SCALES OF 

FLO~ I JP..T !1 DEVEL0Pt1ENT USED NAP t1APS 

USGS Idaho A 1:250,000 PNWRBC 
IOWR Idaho E 1:62,500 

1:24,000 

USGS Idaho A 1:250,000 I PNWRBC 
IOWR 1:62,500 

1:24,000 

USGS Idaho 0 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho 0 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
IDWR 1:62,500 

1:24,500 

DURATION 
CURVE FOR 
REGULATED 

STREAM 

Idaho B 
Idaho C 

Idaho B 
Idaho C 

Idaho D 

Idaho 0 

I 

Idaho B 
Idaho 0 

USGS = U.S. Geological Survey IOWR = Idaho Department of Water Resources BPA = Bonneville Power Administratio 
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BASIN CHARACTERISTICS 

BAS I ll NP.t-1E FL0\1 
CLAS SIFI - REGULA.TI Oil 
CATIOt~ TYPE 

Salmon Falls Regulated Irrigation 
Creek 

Box Canyon Regulated Irrigation 
Springs 

Deep Creek Regulated Irrigation 

Lost River Regulated Irrigation 

Mud Creek Regulated Irrigation 

Niagara Springs Regulated Irrigation 

---- L....- ---- -----

USGS = U.S. Geological Survey 

TABLE I 

HYDROELECTRIC POTE flTI.l\L 

Ar~AL YSIS TECHfli()UES 
Idaho 

~ : YDROELEC TRIC POTEf:TIJl.L ArlAL YSIS TEOINIQUES 
DURATION 

SOU RCE OURl\TI Oi l ~1AP SOURCE CURVE FOR 
OF CURVE SCA LES OF RE GULATED 

FLml JJ...T!1 DEVEL0Pt1CNT USED tlAP t1APS STREAM 

USGS NA 1:250,000 PNWRBC Idaho D 
1:62,500 
1:24,000 

USGS NA 1:250,000 PNWRBC Idaho D 

I 
1:24,000 

ARS NA 1:250,000 PNWRBC Idaho D 
1:24,000 

USGS NA 1:250,000 PNWRBC Idaho D 
1:62,500 
1:24,000 

ARS NA 1:250,000 PNWRBC Idaho D 
1:62,500 
1:24,000 

ARS NA 1:250,000 PNWRBC Idaho D 
1:62,500 
1:24,000 

ARS = Agricultural Research Service 
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BASIN CHARACTERISTICS 

BASI il ~~N1E FLOU 
CLASS IFI- REGULATION 

CATIO N TYPE 

Cedar Draw Regulated Irrigation 
I 

Rock Creek Regulated Irrigation 

Portneuf Regulated Water-
Supply and 
Irrigation 

Mud Lake Regulated Irrigation 

Blackfoot Regulated Water-
and Natural Supply 

Irrigation 

Willow Creek Regulated Flood-
Control 
Irrigation 

-

TABLE I 

HYOROELECTR I C POTE f!TI.I\L 

Ar.AL YSIS TECHfli()UES 
Idaho 

r:YOROELECTRIC POTE fl TIAL Ml.A.L YSIS TECHNIQUES 

SOU RCE DU RAT IOil ~1AP SOURCE 
OF CURVE SCALE S OF 

FLO\/ Jf:,Tf\ DEVEL0Pt 1ENT USED W\P t1APS 

ARS NA 1:250,000 PNWRBC 
1:62,500 
1:24,000 

I 
USGS NA 1:250,000 I PNWRBC 

1:24,000 

USGS NA 1:250,00 PNWRBC 
IDWR 1:62,500 

1:24,000 

USGS NA 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho A 1,250,000 PNWRBC 
IDWR 1:62,500 

1:24,000 

USGS NA 1:250,000 PNWRBC 
IDWR 1:62,500 

1:24,000 

DUR~ T IO N 

CUR'.'~ FOR 
~FL _.: - ED 

s-:-~~ .u.M 

Idaho D 

Idaho D 

Idaho B 

Idaho D 

Idaho B 

Idaho B 
Idaho D 

ARS = Agricultural Research Service USGS = U.S. Geological Survey IDWR = Idaho Deparmtent of Water 
Resources 
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BASIN CHARACTERISTICS 

BAS I r~ NP.f.1E FLOl·l 
CLASSI FI- REGULATIOil 

CATION TYPE 

Henry's Fork Natural and Irrigation 
Regulated Flood-

Control 
Power 

Salt River Natural and Irrigation 
Regulated 

Greys River Minor Irrigation 
Regulation 

Tributaries Natural None 
to Snake River 
Above Palisades 
Reservoir 

USGS = U.S. Geological Survey 

TABLE I 

HYDROELECTRIC POTEflTI.I\L 

ArlALYSIS TECHniQUES 
Idaho 

1-:YDROELECTR IC POTEf:TI.ll.L MlAL YSIS TECHNIQUES 

SOURCE DUR,·'\TI Orl nAP SOURCE 
OF CUR VE SCJ\LES OF 

FLO ~. I J!-.T!' OEVELOPf lUH USED rJ/\P t1APS 

USGS wsu 1:250,000 PNWRBC 
IDWR Idaho 0 1:62,500 

1:24,000 
I 
I 

USGS Idaho A 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
1:62,500 
1:24,000 

USGS Idaho A 1:250,000 PNWRBC 
1:62,500 
1:24,000 

-

DURATION 
CURVE FOR 
REGUL ATED 

STREAM 

Idaho B 
Idaho C 
Idaho 0 
Idaho E 

Idaho D 

NA 

NA 

IDWR = Idaho Department of Water Resources 
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BASIN CHARACTERISTICS 

BAS I rl NAf.1E FLO\J 
CLASSIFI- REGUL .A. TI Oil 

CATION TYPE 

Clark Fork Unregulated Power, 
River and Regu- Flood Con-

lated trol 

Kootenai Unregulated Power,Flood 
River and Regu- Control 

Blackfoot Unregulated Irrigation 
River and Regu-

lated 

Bitterroot Unregulated Irrigation 
River and Kegu-

lated 

Flathead Unregu ·l a ted Power,Flood 
River and Kegu- Control 

lated 

U.S.G.S. = U.S. Geological Survey 

TABLE I 

HYDROELECTRIC POTEflTI.l\L 

AHAL YSIS TECHfli()UES 
~lantana 

r:YDROELECTRIC POTEt:TI.A.L Attll.L YSIS TECHNIQUES 

SOURCE OURlHIOIJ ~1AP SOURCE 
OF CURVE SCALES OF 

FL0\1 J .:C..Tf1 DEVELOPt 1Ei'lT USED tJAP t'1APS 

u.S.G.S. Montana A 1-250000 USDA SCS 
1-62500 

U.S.G.S. Montana A 1-250000 I USDA scs 
1-62500 

U.S.G.S. Montana A l-250000 USDA SCS 
l-62500 

U.S.G.S. Montana A 1-250000 USDA SCS 
1-62500 

U.S.G.S. Montana A 1-250000 USDA SCS 
1-62500 
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TABLE II 
~1AXI~1Ut 1 DEVEL OPABLE P 01.~ ER POTE NTU·.l_ 

Washington 

POI-JER (HW) ENERGY \ Gl~h) 

AR EA OF INTE REST 
PlO p3 (; p50 Pso p95 c 

E30 E50 Eso E95 '-10 

Nooksack R 991062 601o36 429076 25lo53 162 0 69 4362o09 3726.68 3115.47 2108.64 1426. 11 
Silesia Cr 47.43 21.23 116.80 2. 91 1. 74 150.50 106.00 72.74 24.11 9.18 
Chil -liwack R 52.85 23.57 12.97 3.23 1. 95 166.90 118. 39 80.59 26.69 17.05 
Sumas R 2.24 1. 39 1. 00 0.58 0.31 10.02 8.68 7.26 4.81 3.40 
Samish R 10.92 5.71 3.27 Oo70 0.39 37.19 28.42 22.14 5.87 3.47 ! 

Skagit R 5011.08 2186.23 - 1429.62 837.48 552.11 15904.08 13094.19 10457.06 7035.66 5650.11 I 

Stillaguamish R 769.02 408.43 258.71 95.13 40.76 2815.09 2220.89 1697.64 771.48 357.21 
Snohomish R 2621.32 1430.12 888.57 409.65 211.71 9972:06 7972.06 6071. 12 3369.18 1855.76 
Sammamish R 5.05 2. 81 1 . 61 0.71 0.50 18.94 15.21 11 . 00 5.97 4.27 
Cedar R 133 0 35 64.12 43.51 19.70 11 0 30 437. 10 370.00 294 . 94 163.79 98.82 
Green R 282.24 197.39 90.69 34.65 21.33 1376.71 1064.88 601.45 289.34 186.83 
Puyallup R 1031.03 634.81 454.94 269.59 181 . 61 4605.40 4001.00 3298.63 2264.26 1592.43 
Nisqually R 488o66 296.71 200.54 102.48 64.95 1991.93 1725.30 1409.87 856.94 539.97 
Chambers Cr 2.77 1 . 71 1. 05 0.53 0.37 11 . 42 9.57 7.29 4.48 3. 27 ~ 
Deschutes R 40.90 18.69 10.95 4.28 3.04 137.50 99.30 72.70 36.20 26.55 ' 
Sherwood Cr 0.98 0.48 0.27 0. 11 0.08 3.36 2.51 1. 77 0.90 0.70 
Gosnell Cr 2.73 1. 33 0.74 0.30 0.22 9.34 6.97 4.95 2.51 1. 96 

, Go 1 dsborough Cr 5.95 2.89 1 . 61 0.72 0.49 20.35 15.22 10.72 5.43 4.25 
1 Tahuya R 6. 12 · 2. 41 1. 30 0.61 0.46 18.80 12.90 8.96 5.18 4.03 
Lilliwau~ Cr 9.59 4.68 2.69 1 . 02 0.49 32.80 25.0(}.· 17.90 8.28 4.26 
Dosewallips R 173.03 1 04.31 70.99 35.85 240 31 729.50 620.50 503.50 310.20 212.58 
Duckabush R 114.22 68.34 ' 45.19 22.61 11.89 470.30 395.70 312.90 186. 19 104.23 
Hamma Hamma R 83.23 46.16 37.60 13.91 6. 91 324.98 264.33 209.14 114.39 60.34 
Skokomish R 218.19 111 . 09 69.77 26.56 13. 71 781 . 16 606.47 462.56 218.76 120. 15 
Little Quilcene 9.69 5.78 4.06 2.19 1. 04 41.57 34.42 28.49 17.99 9.16 
Big Quilcene R 33.67 20.08 14.12 7.59 3.63 144.52 119.65 98.96 62.61 31 . 71 
Elwha R 392.25 244.95 157.40 94.53 62.65 1679.35 1424.83 1166.84 786.61 516.88 ' 
~1orse Cr 25.10 14.09 9o65 4.56 2.55 101.00 82.70 66.80 37.50 22.30 . 
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TABLE II 
MAXI~UI 1 DEVELOPABLE POWER POT E NT I A~ 

Washington 

PO\·JER (MW) U~E RG Y ( G\~r1) 
AREA OF INTEREST 

plO p30 p50 Pso p95 ElO E30 Eso Eso Egs 

Willapa Cr 42.15 17.14 8.L5 l. 97 0.97 123 ~ 88 82.08 50.86 16.21 8.35 
North Nemah R 4.12 1.68 0.82 0.24 0. 13 12.26 8.27 5.21 2.00 1 . 13 
Bear R 2.14 0.99 0.49 0.15 0.07 6.75 4.86 3.14 1. 23 0.61 
Naselle R 46.75 18.98 9.18 2.48 1. 37 138.58 92.54 57.62 20.56 12.01 
Palix R 4. 19 2.10 I. 22 0.44 0.27 14.70 11.00 7.92 3.64 2.40 
Grays R 85.33 35.65 18.32 5.38 2.78 257.99 175.98 115.52 44.20 18.13 
Skamokawa R 6.76 2.95 1. 54 0.41 0.22 20.72 14.49 9.63 3.41 1. 93 
E1ochoman R 29.70 12.98 6.80 1.82 0.97 91 . 19 63.70 42.38 14.99 8.50 
Mill Cr 4.10 1. 94 0.76 0. 20 0.10 12.60 8.82 4.76 1. 68 0.89 
Abernathy Cr 6. 19 2.75 1.23 0.31 0.17 18.34 12".99 7.64 2.58 1.4T 
German Cr 12.10 5.35 2.39 0.61 0.33 35.90 25.30 14.90 5.02 2.88 
Coal Cr 1 .80 0.80 0.36 0.09 0.05 5.36 3.78 2.22 0.75 0.43 
Cowlitz R 2194.10 1169.36 714.33 308.19 194.28 8034.49 6448.07 4909.73 2582.90 1703.27 
Kalama R 201.08 104.97 63.02 25.76 17.17 722.61 570.92 419.97 216.50 150.55 
Lewis R 738.79 377.56 223.39 80.90 48.58 2604.44 2000.66 1464.91 673.141 424.90 
Salmon Cr 9.77 3.84 1. 74 0.33 0.19 27.40 17.78 10.35 2.69 1. 59 
LaCamas Cr 6.31 2.83 1. 47 0.43 0.19 19.87 13.88 9.13 3.48 1. 63 

I Washouga 1 R 166.31 76.63 41.06 10.02 5.65 524.60 376.00 252.13 82.30 49.45 
Hamilton Cr 4.32 2.27 1.23 0.21 0.10 14.40 11.20 7.45 1 . 71 0.8~ 
Rock Cr 34.30 18.10 9.80 1. 68 0.76 114. 30 88.90 59.30 13.59 6.71. 
Wind R 256.32 145.64 90.50 30.12 20.11 964.71 781.26 585.67 252.96 176. 0~ 
L t 1 White Sa 1 man 116.86 71.86 50.66 20.54 11.63 489.00 365. 10 341 . 10 169.31 101 . 7~ 
White Salmon 319.58 193.81 122.68 81 .47 58.57 1407.34 1177.68 932.83 689.69 513.6( 
Klickitat R 624.76 331.09 213.39 142. 1 0 1 09. 72 2512.77 2029.14 1614.82 1217.16 949.03 
Wa 11 a Wa 11 a R 115.21 58.29 29.36 11.54 6.74 394.78 296.26 194. 19 96.87 659. 2( 
Palouse R 187.60 60.40 18.50 4.82 1. 40 474.00 260.50 113.70 38.90 12. 2E 
Grande Ronde R 461.40 215.67 1 02. 09 48.66 36.83 1547.80 1116.40 718.60 412.80 322.4: · 
Asotin Cr 14.36 7.26 4.77 3.49 2.99 58.00 45.80 . 12.71 29.95 16. 1 ~ 
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TABLE II 

i·IAX It-1Ui ·1 Dt:VELOPABLE Pm~ER POTENTIJ..'" 

Washington 

POI-JER (HW) ENE RGY ( G\.Jh) 

AR EA OF IN TEREST 
plO p30 p50 Pao p95 

c 
E30 Eso Eao Egs '-10 

~ 

Dungeness R 140.57 82.40 !:>5.43 32.86 22.41 590.90 498.17 387.12 276.15 132.34 
Sekiu R 4.53 1. 96 0. 91 0.22 0.11 13.49 9.27 5.63 1 . 81 0.97 
Hoko R 20.86 9.04 4.12 1. 04 0. 51 62.27 42.78 25.99 8.33 4.48 
Clallam R 3.07 1. 33 0.61 0.15 0.07 9.14 6.28 3.82 1. 22 0.66 
Pysht R 6. 51 2.82 1 . 30 0.31 0.16 19.42 13.34 8. 11 2·.60 1. 39 
Deep Cr 2.32 0.98 0.53 0.10 0.06 6.92 4.71 3.18 0.85 0.49 
Lyre R 27.93 17.05 12.04 4.42 2.38 115.00 96.80 80.10 36.47 20.57 
Sooes R 7.33 2.85 l. 30 0.31 0.14 20.53 13.48 7.95 2.50 1. 24 
Ozette Cr 4.89 1. 90 0.86 0.21 0.09 13.69 8.98 5.30 1. 66 0.83 
Quillayute R 498.34 216.57 133.49 41.50 17.07 1618.00 1159. 91 861.07 336.76 150.67 
Dickey R 20.00 7.83 3.56 0.82 0.37 . 56.46 36.87 21.76 6.62 3.19 
Goodman Cr 9.06 3.96 2.07 0. 70 0.34 28.63 19.79 13.33 5.59 3.01 
Hoh R 417.46 242.89 181 . 03 115.62 77.91 1843.60 1567.89 1351.12 972.92 682.64 
Cedar R 2.17 0.95 0.49 0.16 0.08 6.85 4.74 3. 19 1. 34 0.72 
Mosquito Cr 2.66 1 . 16 0.60 0.20 0.10 8.29 5.80 3. 91 1. 64 0.88 
Queets R 649.19 294.45 175.79 75.80 37.92 . 2186.65 1593.75 1] 80.69 617.63 332.21 
Raft R 18.08 7.89 4.12 1. 38 0.68 56.96 39.54 26.61 11 . 15 5.99 

· Quinault R 530.44 306.99 212.23 106.47 54.97 2194.50 1819.24 1486.22 872.71 481.99 
Moclips R 8.65 3.83 2.21 0.74 0.41 28.02 20.15 14.32 4.23 3.55 
Copalis R 4.20 1. 86 1. 07 0.36 0.20 13.58 9.76 6.94 2.93 1. 72 
Humptulips R 169.04 74.82 43.16 14.40 7.93 548.25 393.49 279.94 118.51 66.41. 
Hoquium R 9. 76 4.32 2.50 0.84 0.45 31.66 22.69 16.14 6.85 4.0~ Wishkah R 21.62 10.24 6.53 2.35 1. 43 75.78 56.21 43.39 19.50 12.5~ Elk R 1 . 15 0.45 0.21 0.04 0.03 3.22 2.12 1. 29 0.39 0.2 
Johns River 2.54 0.99 0.47 0. 10 0.06 7. 12 4.68 2.86 0.86 0.5 
Chehalis R 676.48 296.32 155.97 49.87 27.03 2112.57 1471.99 995.78 411.99 236.8 
North R 41.95 18.47 9.00 2.13 1 . 11 128.50 88.24 55.58 17.69 9.6~ 
Smith Cr 12.49 4.89 1. 96 0.51 0.19 35.07 22.29 12.18 4.14 1. 6~ 
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TABLE II 

t·1AX H1t.W DEVELOPABLE P O\.~ ER PO TE NTIJ..L. 
Washington 

PmJER (MW) Et~E RGY ( G\~h ) I AR EA OF INTEREST 

plO p30 p50 Pao Pgs ElO E30 Eso Eso Egs 

Tucannon R 27.37 15.44 9.52 5.77 3.89 11 0. 49 90.71 69.29 48.58 34.13 i 
Yakima 1623.43 732.79 458.97 126.90 90.20 5680.49 4390.36 2935.31 1221.74 677.56 
Columbia R 762.00 573.00 487.00 396.00 341.00 4540.00 4220.00 3930.00 3400.00 2990.00 
Crab Cr 4.57 3.21 2.74 1 . 41 1 . 19 24.13 21.40 19. 17 12.22 10. 51 
Wenatchee R 1435.38 526.47 266.94 134.47 94.56 4285.77 2678.71 1871.41 1236.39 818.20 
Entiat R 201.92 49.25 24.83 14. 19 10.64 512.70 266.41 180.24 120.57 93.20 
Chelan R 739.44 296.70 141.15 61.77 39.31 2265.09 1506.63 957.03 516.92 344.41 
Pasayten R 34.52 7.69 3.68 2.29 1. 72 84.77 41. 11 26.98 19.54 15.08 
Methow R 615.35 149.53 70.76 46.86 35.93 1528.40 805.33 529.66 402.20 351.86 
Okanogan R 280.21 68.73 38.78 24.42 17.36 742.40 391.99 288.28 206.62 152. 16 
Nespelem R 22.71 4.56 2. 31 1. 67 1. 29 56.00 25.50 17.76 14.17 11 . 25 
Sanpoil R 69.52 20.05 12.24 7.53 4.69 200.96 117.66 90.10 I 63.64 41.06 
Spokane R 313.48 151 . 37 70.65 32.00 20.63 . 1051.92 750.99 480.14 267.27 180.60 
Colville R 9.53 4.17 2.67 1.78 1.26 35.08 25.57 20.01 15.04 11 . 09 
Kettle R 184.00 35.83 13.41 6.63 4.10 414.10 172.66 92.42 55.62 36.03 
Big Sheep Cr 63.90 13.99 5.64 2.53 1.36 145.60 67.40 37~50 21.27 14.91 ! 

I Pend 0 rei 11 e R 34.60 10.00 5.06 2.53 1. 57 94.00 52.60 35.50 21.30 15.73 ! 

1 
Snake R 310.38 182.65 133. 11 92.63 75.29 1415.13 1 1191.35 1017.811 787.29 654.41 i 

I 
; 

TOTAL 28307.23 13928.40 8861.75 4443.07 . 2905.73 1)2024. 84 80124.47 61313.91 37499.61 26628.64 : 

I 

; 
I 

; 
I 
I 
I 

+ 
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AREA OF INTEREST 
plO p30 

1 0 North Co as-~ 970o24 377o74 
2. tJi 11 amette 7036ol7 3484.58 

3. Sandy 790.59 445.45 
4. Hood 265.17 130.34 
5. Deschutes 1936.76 1283.35 
6. John Day 1193.75 475.44 
7. Umatilla 274.29 132.64 
8. Grand Ronde 1663.19 573.98 
9. Pm>Jder 181 . 65 64.24 

n 0 . t:1 a 1 h eu r 62.99 27.84 
n 1 . 0\'Jyhee 528.02 125.05 
~ 2. t1al heur Lake 9.59 2.49 
n3. Goose&Summerl 9.68 2.83 
n 4. Klamath 2441.81 1311.35 
~5. Rogue 2875.26 1462. 19 
~6. Umpq~a 2000.27 912.05 
7. South Coast 1092.38 373.01 

"8. ttid-Coast 738.37 272.38 ---r--- ----
State Total* ~5023.80 12105.02 

TABLE II 

~1AX H1Ut1 DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER · (MW) 

Pso Pao Pgs ElO 

172o67 37o84 l9o97 203Eo27 
2040o66 781.32 517.59 ~4906. 06 

265.67 84.91 51.30 2970.91 
78.91 37.97 25.61 982.67 

981.49 713.48 585 016 9836.16 

' 193.95 78.27 31.52 3537.97 
54.46 16. 18 1 . 67 865.92 

255. 21 132.31 95.33 4843.60 
28.09 10.54 4.94 518.49 
13.72 6.37 3.65 205.76 
47.11 24.41 16.85 1313.91 

1 . 16 0.48 0. 21 24.87 
1. 34 0.73 0.47 26.82 

678.76 67 .90. 37.75 8241.56 
787.13 281.28 165.05 0058.14 
444.36 135.17 85.79 6435.89 
131 . 01 20.53 9.81 2906. 18 
116. 76 25.82 13.74 2092.48 1------ r-..----~ 

6786.55 2812.39 1954 .. 17 87482~88 

ENERGY (GHh) 

E30 Eso Eao Egs 

1793o20 1079.64 311.39 174o90 
18785083 13726.39 6555.69 4543.90 

2366.23 1736.28 707.01 449o42 
760.46 552.22 319. 11 224.35 

8691.40 7633.72 6101 . 70 5125.98 

2279.49 1293. 12 634.46 276.13 
617.75 343.80 125.85 14.60 

2935.31 1818.32 1118.45 835.07 
312.79 186.15 86.19 43.25 
144. 15 94.75 52.90 32.01 

I 

607.90 334.83 205.56 147.59 
12.43 7.78 3.91 1 .34 
14.83 9.62 6.13 4.14 

6261 .0.2 4051.44 561.84 330.69 
7582.45 5217.03 2336.73 1445.85 
4529.31 2890.53 1130. 01 751. 5!: 
1645.83 799.01 168.12 85. 9E 

1276.06 730.78 212.99 120. 3{ ··--- -------
64951.45 46323.65 ~3675.56 17114.741 

*This total includes Potential from the Snake Rive~ in Oregon and l/2 of the Potential from the Common Idaho -
Oregon Boundary Reaches. See page 70 for total values for these Snake River reaches. 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTEN1IAL 

OREGON 

POHER ' (MW) ENERGY (GWh) 
AREA OF INTEREST 

PlO p30 Pso Pao Pgs ElO E30 Eso Eao Egs 

-1. North Coast B ~sin 

Lewis & Clark R. 21.42 8.35 3.70 0.84 0.43 62.40 39.49 23.21 6.90 3.80 
Youngs R. 25.85 10.08 4.45 1 . 01 0.52 75.26 47.62 27.91 8.33 4.57 
Big Cr. 18.82 7.34 3.23 0.74 0.38 54.78 34.66 20.27 6.07 3.33 
Gnat Cr. 1. 58 0.62 0.27 o~o6 0.03 4.60 2. 91 1. 70 0. 51 ·0.28 
Clatskanie R. 19.63 7.65 3. 41 0.77 0.40 57.20 36.21 21 .36 6.32 3.49 
Beaver Cr. 9.39 3.66 1 . 61 0.37 0.19 27.32 17.28 10.08 3.03 1. 66 
Necanicum R. 11.08 4.32 1. 94 0.43 0.23 32.31 20.46 12.12 3. 57 1. 98 
Elk Cr. 2.72 1.06 0.47 0. 11 0.05 7. 91 5.00 2.92 0.88 0.48 
Nehalem R. 409.83 159.47. 74.14 15. 95" 8. 51 1200.51 761 .88 462.88 131.56 74.56 
Miami R. 6.53 2.54 1 . 12 0.26 0. 13 18.99 12.01 7. 01 2.11 1 . 15 
Kilchis R. 27.86 10.86 4.83 1. 09 0.57 81.20 51 .40 30.29 8.98 4.95 
Wilson R. 149.15 58.07 26.52 5.82 3.07 435.96 276.38 165.82 47.95 26.87 
Trask R. 124.92 48.64 22.10 4.88 2.56 364.89 231.26 138.25 40.17 22.44 
Tillamook R. 5.06 1. 97 0.87 0.20 0.10 14.74 9.33 5.47 1. 63 0.90 
Nestucca R. 116.11 45.21 20.51 . 4. 53 2.38 339. 1 0 214.89 128.33 37.35 20.84 
Little Nestucca ~. 18.19 7.09 3.15 0.71 0.37 53.00 33.55 19.77 5,86 3.23 
Neskowin R. 2.10 0.82 0.36 0.08 0.04 6. 11 3.86 2.24 0.68 0.37 
Basin Total 970.24 377.74 172 67 37 84 19 97 12836.27 17Q8 ?0 107Q fill 111 AQ 174.90 
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AREA OF INTEREST 
plO p30 

2A. Upper Willam ette Basi r 

Willamette R. 
Main Stem 356.48 178.09 
Long Tom R. 24.12 10.44 
McKenzie R. 1177.11 679.53 
Coast Fork 
Willamette R. 155.54 67.56 
Middle Fork 
Willamette R. 876.26 386.62 

Sub-Basin Total 2589.52 1322.24 

28. Mid-Willamet ~-e Bas in 

Willamette R. 
Main Stem 664.29 311 . 99 
Molalla R. 438.89 203.72 
Yamhill R. 133.81 48.63 
R i c k rea ll C r . 16.26 6. 11 
Luckiamute R. 39.33 14.60 
Santi am R. 
Main Stem 70.38 35.80 

TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER · (MW) 

Pso Pao Pgs ElO 

106.65 43.32 27.49 1285.63 
4.86 1 .43 0.82 74.91 

454.82 215.69 159.32 4848.49 

31.74 9.92 5.67 486.13 

187. 1 0 64.06 36.39 2788.44 

785.16 344.42 229.69 9483.60 

193.77 82.67 54.46 2357.37 
109.98 25.90 12.43 1431.37 
18. 61 2.89 1. 29 367.50 

2.25 0.34 0.15 44.94 
5.46 0.83 0.36 108.45 

20.91 5.98 3.06 246.95 

61 

ENERGY (GWh) 

E30 Eso Eao Egs 

973.09 722.75 362.18 240.83 
50.96 31 .38 11.90 7.22 ! 

3976.70 3189.32 1827.73 1395.67 

331.98 206.46 82.22 "49.67 

1930.57 1231.49 630.91 318.69 

7263.30 5381.40 2814.94 2012.07 

1740.14 1325.88 693.27 477.03 
1019.34 690.90 212. 17 108.86 

218.26 113.06 23.59 11.27 
27.16 13.66 2.74 1 . 28 
65.13 33.10 6.73 3.16 

186.37 134.22 49.18 26.80 





AREA OF INTEREST 
plO 

North Santiam R. 909.62 

South Santiam R. 750.77 

Ca 1 a po o i a R . 120.37 
Mary's R. 42.46 
Rest of Basin 29.48 

Sub-Basin Total 3215.66 

2C. Lower Wil1am ette Basi r 

Scappoose Cr. 2.55 
Wi 11 amette- R. 
Main Stem 284.66 
Johnson Cr. 0.89 
C1 ackamas R. 872.44 
Tualatin R. 70.45 

Sub-Basin Total 1230.99 

Basin Total 
(Upper, Middle 
& Lower Basins) 7036.17 

- I 

------~==~-~==~~=-========~~==~------------------------------~J 

p30 

435.48 

352.83 

56.21 

15. 51 

13.47 

1494.35 

0.99 

128.75 

0. 41 

~11 . 25 
26.59 

667.99 

3484.58 

TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER ! (MW) 

Pso Pao Pgs ElO 

241.44 60.85 29.87 3035.91 

192.43 46.60 22.57 2371.49 
30.47 7.24 3.48 394.17 

5.90 0. 91 0.40 116.74 

7.16 1 . 62 0.77 94.98 

828.38 235.83 128.86 10569.87 

0.37 0.07 0.03 7.18 

81.76 35.94 24.21 1000.70 

0.19 0.05 0.03 2.84 
335.82 . 173.31 134.24 3648.26 

8.98 1.70 0.53 193.61 

427.12 211.07 159.04 4852.59 

2040.66 781.32 517.59 24906.06 
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ENERGY (GWh) 

E30 Eso Eso Egs 

2207.38 1527.41 499.23 271.80 

1774.31 1212.30 381.80 197.67 
281.77 191 . 57 59.29 30.49 

69.52 35.84 7.42 3.53 

66.92 44.82 13.28 6.73 

7656.30 5322.76 1948.70 1~38.62 

4.46 2.27 0.58 0.25 

. 727.53 562.91 301.96 21 2. 1 0 

2. 01 1. 23 0.44 0.28 

3015.47 2400.74 1475.43 1175.94 

116.76 55.08 13.64 4.64 

3866.23 3022.23 1792.05 - 1393.21 

18785.83 13726 .. 39 6555.69 4543.90 

,_ 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

POHER ~(MW) ENERGY (GWh) 
AREA OF INTEREST 

plO p30 Pso Pao Pgs ElO [30 Eso Eao Egs 

3. Sandy Basin 

Sandy R. Main St ~m 369.13 201.76 114.59 29.73 17.15 1328.52 1035.28 729.85 246.67 150.24 
Tributaries 421.46 24.3. 70 151 . 09 55.18 34.15 1642.39 1330.95 1006.44 460.34 299.18 

Basin Total 790.59 445.45 265.67 84.91 51.30 2970.91 2366 . 23 1736.28 707.01 449.42 

4. Hood Basin 

Eagle Cr. 14.93 7.00 3.68 1. 81 1. 24 51.41 37.52 25.90 15.25 10.83 
Hood R. 243.20 127.84 73.30 35.22 23.74 906.01 703.90 512.81 295.99 207.96 
Fifteenmile Cr. 7.04 3.51 1. 93 0.94 0.63 25.24 19.04 13. 51 7.87 . 5.56 

Basin Total 265.17 138.34 78.91 37.97 25.61 982.67 760.46 552.22 319. 11 224.35 

5. Deschutes Bas ~n 

Deschutes R. 
Main Stem 1080.58 812.88 658.44 487.29 403.88 6162.02 5693.01 5151.86 4177.32 3538.02 
White R. 82.91 45.75 28.10 17.36 13.58 336.04 270.93 209.08 147.90 118.93 
Wapinitia Cr. 7. 81 3.92 2.39 1 .49 1 . 16 30.00 23.19 17.82 12.66 10.20 
Warm Springs R. 131.51 73.88 45.44 28.04 21.92 538.62 437.64 337.99 238.90 192.04 
Trout Cr. 36.98 19.73 12.09 7.48 5.86 147.00 11 6. 78 89.99 63.75 51.30 
Shitike Cr. 32.79 16.76 10.23 6.35 4.97 127. 19 99.11 76.24 54.10 43.57 
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AREA OF INTEREST 
PlO p30 

Metal ius R. 137. 51 111 . 00 
Crooked R. 147.35 41.87 
Squaw Cr. 185.47 102.42 
Tumalo Cr. 75.37 41.62 
Little Deshutes R. 15.56 11.38 
Fall R.& Cultus R. 2.92 2.14 
Basin Total 1936.76 1283.35 
6. John Da1 Basi~ 
John Day R. 
Main Stem 883.64 370.29 
Rock Cr. 25.40 7.72 
N. Fk. John Day R. · 
(except Middle F J<.) 201 . 7 6 71.23 
Middle Fk. John 
Day R. 62.45 20.01 
South Fk. John 
Day R. 20.50 6.20 
Basin Total 1193.75 475.44 
7. Umatilla Basin 

Uma ti 11 a R. 274.29 132.64 

TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER , (MW) 

p50 Pao Pgs ElO 

98.98 82.74 73.64 895.87 
19.91 3. 74 0.58 383.13 

67.97 51.22 39.79 797.76 
27.62 20.81 16.17 324.18 
8.69 5.03 3.05 79.50 

l. 63 0.93 0.56 14.85 
--·-

981.49 713.48 585.16 9836.16 

154.72 66.13 27.50 2696.18 
2.70 0.68 0.19 65.49 

27.15 8.92 3.08 558.67 

7. 21 1 . 99 0.60 164.84 

2.17 0.55 0.15 52.78 
193.95 78.27 31.52 3537.97 

54.46 16.18 1 . 67 865.92 
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ENERGY (GWh) 

E30 Eso Eao Egs 

849.43 807.33 714.83 645.05 

198:32 121 . 39 29.29 5.08 

652.27 531.55 436.12 348.57 
265.05 216.00 177.22 141 . 64 

72.19 62.77 41.90 26.70 

13.48 11.70 7.71 4.88 
!---

8691.40 7633.72 6101.70 5125.98 

1796.79 1041.40 537.00 240.91 

34.51 16.94 5.45 1. 69 

329.98 175.54 71.74 26.95 

90.47 45.65 15.91 5.24 

27.73 13.59 4.35 1. 34 

2279.49 1293. 12 634.46 276. 13 

617.75 343.80 125.85 14.60 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER ~ (MW) ENERGY (GWh) 
AREA OF INTEREST 

PlO p30 Pso Pao p95 ElO E30 Eso Eao Egs 

8. Grande Ronde Basin 

~rande Ronde R. 
Main Stem 549.80 240.50 102.57 47.44 33.24 1739. 14 1197.26 713.94 400.06 291.22 
~oseph Creek 104. 18 30.56 14.06 7.74 5.25 287.86 158.88 101.06 65.04 45.95 
Wenaha R. 125. 10 37.38 17. 12 9. 51 6.89 348.45 194.76 123.77 80.40 60.32 
Wallowa R. 
(except Minam R.) 215.95 65.68 29.95 16.78 12.96 606.27 343.00 217.79 142.79 113.51 
Minam R. 191.41 56.99 26.12 14.48 10.34 532.26 296.75 188.61 122.29 90.59 
Other Tribs. of 
Srande Ronde R. 21.37 6.25 2.88 1. 58 1. 06 58.97 32.48 20.66 13.28 9.28 
Imnaha R. 455.38 136.62 62.51 34.78 25.59 1270.65 712. 18 452.49 294.59 224.20 

Basin Total 1663.19 573.98 255.21 132. 31 95.33 4843.6 2935.31 1818.32 1118.45 835.07 

9_._ Powder Basin 

Pine Creek 18.12 6.78 3.09 1 . 12 0.51 53.15 33.28 20.35 9.15 4.46 
.Powder R. 
(except Eagle Cr.) 76.3 7 26.06 11.09 4.25. 2.03 214.34 126.20 73.77 34.82 17.81 
!Eagle Cr. 28.83 10.85 4.96 1. 80 0.81 84.82 53.33 32.70 14.66 7.12 
J3urnt R. 58.33 20.55 8.95 3.37 1.58 166. 17 99.98 59.33 27.56 13.86 

J3asin Total 181.65 64.24 28.09 10.54 4.94 518.49 312.79 186.15 86.19 43.25 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER · (MW) ENERGY (GWh) 
AREA OF INTEREST 

PIO p30 Pso Pao Pgs ElO E30 Eso Eao Egs 

10. Ma1heur Ba~ in 

Malheur R. Main 
Stem below Warm 
Springs Dam 30.56 17.47 8.47 3.80 1. 94 112.31 89.37 57.87 31.29 17.02 
N. Fk. Malheur F. 14.38 5.35 2.87 2.02 1. 62 46.62 30.78 22.12 17.27 14. 17 
Malheur R. above 
Warm Springs 
Reservoir 18.05 5.02 2.38 0.55 0.09 46.83 24.00 14.76 4.34 0.82 
Basin Total 62.99 27.84 13.72 6.37 3.65 205.76 144. 15 94.75 52.90 32.01 
11 . Owvhee Basin 

Owyhee R. below 
Owyhee Dam 62.63 14.63 6.03 3.39 2.35 157.81 73.72 43.60 28.55 20.56 
Owyhee R. Main 
Stem above Owyhe~ 
Reservoir 359.70 84.23 34.58 19.47 13.48 906.63 424.00 250.01 164.00 118.08 
Crooked Cr. 20.25 4.84 1. 24 0. 41 0.30 47.82 20.82 8.23 3.51 2.66 
Jordon Cr. 85.44 21.35 5.26 1. 14 0.72 201.65 89.36 32.99 9.50 6.29 
Basin Total 528.02 125.05 47.11 24.41 16.85 1313.91 607.90 334.83 205.56 147.59 
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AREA OF INTEREST 
PlO p30 

12. Malheur Lak ~ Basin 

Silvies R. 6.47 1.54 
Donner & Blitzen R. 3.12 0.94 

Basin Total 9.59 2.49 

13. Goose & Sum mer Lakes Basin 

Chewaucan R. 9.68 2.83 

14. Klamath Bas }n 

Jenny Cr. 21.79 18.67 
Klamath R. 194.67 108.15 
Williamson R. 
Main Stem 2210.35 1176.20 

Sprague R. 15.00 8.33 

Basin Total 2441.81 1311.35 

15. Rog·ue Basin 

Illinois R. 642.44 320.65 
Applegate R. 158. 16 78.93 

TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER ' (MW) 

p50 Pao p95 ElO 

0.67 0.24 0.10 16.09 
0.49 0.24 0. 11 8.78 

1 . 16 0.48 0.21 24.87 

1.34 0.73 0.47 26.82 

14.01 4.09 0.12 109.75 
69.22 49.75 34.61 818 . 09 

590.20 10.23 0.35 7250.69 

5.33 3.83 2.67 63.03 

678.76 67.90 37.75 8241.56 

167.90 59.00 32.56 2206.98 
41.28 14.49 7.94 543.05 
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ENERGY ( GWh) 

E30 Eso Eao Egs 

7.46 4. 41 1. 97 0.84 
4.97 3.38 1. 94 1. 00 

12.43 7.78 3.91 1. 83 

14.83 9.62 6.13 4.14 

104.30 87.94 31.50 1. 02 
666.51 530.08 419.23 303.17 

5438 .86 3392.58 78.81 3.14 

51.35 40.84 32.30 23.36 

6261.02 4051 .44 561 .84 330.69 

1643.21 1107.95 487.92 285.19 

404.24 272.32 119.77 69.55 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

POHER !(MW) ENERGY (GWh) 
AREA OF INTEREST 

plO p30 Pso Pao Pgs ElO E30 Eso Eao Egs 

Bear Cr. 28.86 13.96 6.97 2.38 1 0 18 96.29 70 017 45.70 19.56 10.37 
S. Fk. Rogue R. 176 0 51 85.11 42.36 14.44 7 013 587.41 427.27 277.46 118 0 50 62.46 
Rogue R. Main 
Stem & all tribs. 
not listed above 1869 0 28 963.54 528.62 190.96 116.24 6624.42 5037.56 3513.60 1590.99 1018.29 

Basin Total 2875.26 1462.19 787.13 281 ·. 28 165.05 10058.14 7582.45 5217.03 2336.73 1445.85 I 

16. Umpqua Basin 

Smith R. 47.35 19.49 7.76 1 0 45 0.73 137.75 88.94 47.85 11 0 91 6.35 
North Umpqua R. 884.02 390 016 177.63 45 019 26.16 2739.08 1873.84 1129 0 12 374.99 229 0 13 
South Umpqua R. 472 014 207.51 93.85 23.66 13.68 1457.89 994.25 596.01 196.36 119.80 
Umpqua R. Main 
Stem & local 
tribs. 596.76 294.89 165 0 11 64.87 45.24 2101 017 1572.28 1117.54 546.75 396.27 

Basin Total 2000.27 912.05 444.36 135 0 17 85.79 6435.89 4529. 31 2890.53 1130 0 01 751.55 

17. South Coast Basin 

Coos R. 182.37 63.58 22.29 3.31 1. 46 487.83 279.72 135.03 26.97 12.80 
Coquille R. 371.85 129.22 45.48 6.87 3.09 994.42 569.34 275.91 56.07 27.11 
Floras Cr. 24.55 8.7 2.99 0.40 0.16 65.76 38.00 17.98 3.25 1 0 38 
Sixes R. 29.46 10.30 3.60 0.52 0.22 78.81 45.25 21.76 4.24 , . 95 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER ' (MW) ENERGY (GWh) 
AREA OF INTEREST 

PlO p30 p50 Pao p95 ElO E30 Eso Eao Egs 

Elk Cr. 50.11 17.63 6. ll 0.86 0.35 1 34. 1 3 77.24 36.86 6.94 3.08 
Euchre Cr. 2.95 l .07 0.36 0.04 0.02 7.92 4.62 2.14 0.35 0.13 
Hunter Cr. 3.94 l. 30 0.46 0.08 0.04 10.38 5.77 2.82 0.64 0.36 
Pistol R. 62.36 20.61 7.31 1.23 0.65 164.53 91.38 44.75 l 0. 17 5.71 
Chetco R. 311.47 l 02.9 5 36.49 6.16 3.26 821.69 456.37 223.48 50.79 28.54 
Winchuck R. 21.09 6.97 2.47 0.42 0.22 55.63 30.90 15.13 3.44 l. 93 
N. Fk. Smith R. 32.25 10.66 3.78 0.64 0.34 85.08 47.25 23.14 5.26 2.96 

Basin Total 1092.38 373.01 131.01 20.53 9. 81 2906. 18 1645.83 799.01 168. 12 85.96 

18. Mid-Coast B as in 

Salmon R. 27.84 10.43 4.57 l .03 0.54 79.68 49.18 28.63 8. 51 4.74 
Schooner Cr. 3.09 1 . 17 0.52 0.12 0.06 8. 93 5.57 3.29 l. 00 0.55 
Drift Cr. 19.86 -7.44 3.26 0.74 0.39 56.84 35.07 20.41 6.06 3.38 
Siletz R. 219.53 80.55 34.27 7.52 4.02 620.03 376.55 214.39 62.05 35.25 
Yaquina R. 29.99 11 . 16 4.84 l. 08 0.57 85.46 52.48 30.34 8.94 5.01 
Beaver C.r. 2.22 0.84 0.37 0.09 0.04 6. 41 3.99 2.34 0. 71 0. 39 
Alsea R. 174.42 64.48 27.72 6. 15 3.26 494.94 302.32 173.52 50.71 28.60 
Yachats R. 8.16 3.07 . , . 35 0. 31 0.16 23.43 14. 51 8.49 2.54 1. 41 
Tenmile Cr. 8. 41 3.18 1 . 41 0.32 0.17 24.24 15.08 8.87 2.67 1. 47 
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TABLE II 
MAXIMUM DEVELOPABLE POWER POTENTIAL 

OREGON 

PmJER · (MW) Et~ERGY ( GWh) 
AREA OF INTEREST 

I 
plO p30 Pso Pao Pgs ElO £30 Eso Eao Egs 

Big Cr. 2.53 0.96 0.43 0.10 0.05 7.30 4.56 2.70 0.82 0.45 
Siuslaw R. 236.07 86.72 36.96 8.13 4.34 667.25 405.59 231.24 67.04 38.04 1 

Siltcoos R. 3.96 1. 50 0.66 0. 15 0.08 11.39 7.08 4.16 1. 25 0.69 
Tahkenitch Cr. 2.30 0.86 0.38 0.09 0.05 6.59 4.08 2.38 0.71 0. 39 

Basin Total 738.37 272.38 116.76 25 ·. 82 13.74 2092.48 1276.06 730.78 212.99 120.37 

Snake River in 
Oregon and 1/2 
Ore-Ida Border 
Reaches 953.62 640.15 494.09 356.88 287.76 4879.22 4330.01 3818.24 3037.02 2507.14 
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TABLE II 
~1AXH~Ut 1 DEVE LOPABLE POHER POTENTif..L. 

IDAHO 
-

PmJER (Mh7) ENERGY ( G\~h) 
AREA OF INT EREST 

PlO p30 p50 Pao Pgs C' 
E30 Eso Eso Egs '-10 

Bear R. Basin 75.66 48.57 33.22 15.38 8.42 328.75 281.28 227.52 125.92 72.50 
Bear River 74.94 48.18 32.99 15.26 8.34 325.98 279.10 225.87 124.92 71.83 
Ma 1 ad R-iver 0.72 0.39 0.23 0.12 0.08 2.77 2.18 1. 65 1. 00 0.67 

Kootenai River 
Basin 454.78 141 . 07 66.40 31.52 20.94 1273.84 724.20 462.56 264.00 182.84 

Kootenai River 131 . 37 59.38 29.43 14.72 11.03 439.50 313.37 208.41 124.64 96.43 
Moyie River 186.24 49.13 23.00 11. 09 7.08 492.15 251.93 160.35 92.58 61.82 

Pend Oreille 
R. Basin 262.49 78.63 41.67 20.71 10.94 740.59 418.45 288.97 169.63 94.67 

Priest River 178.73 58.37 32.84 16.99 9. 01 529.63 318.76 229.31 139.06 77.85 
Pack River 34.44 8.38 3.67 1. 56 0.82 87.00 41.33 24.84 12.84 7.17 

Spokane R. Basin 1034.93 376.34 150.66 62.74 38.41 2966.77 1812. 91 1022. 13 521 . 51 335.01 
Spokane River 68.64 29.66 14.83 5. 51 2.97 218.54 150.24 98.27 45.19 25.70 

1coeur d'Alene R. 341.75 122.04 47.97 20.09 12.24 970.20 585.26 325.74 166.98 106.82 
iSt. Joe River 624.54 224.64 87.86 37.14 23.20 1778.03 1077.41 598.12 309.34 202.49 

Snake River 
Basin 4119.50 2389.95 1466.46 1013.90 812.69 17464.23 14434.05 11198. 13 8621.33 7079.05 

Snake River in 
Idaho 2079.29 1173.50 689.76 477.80 389.18 8557.69 6970.75 5275.72 4068.83 3389.61 

Snake River in 
Wyoming 792.89 405.54 159.35 94.87 67.64 2707.74 2029.10 1166.43 799.31 590.59 

Palouse River 8. 61 2.73 0.85 0.15 0.06 22.10 11.78 5.22 1.22 0.53 
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TABL.E II 

~ 1 AX I ~1U~ 1 DEV ELOPABLE PO\~E R POTE t\Ti f..L. 

IDAHO 

PO\-JER (MW) Er~ E RGY \ G\~il ) 

AREA OF INTEREST 
PlO p3 0 p50 Pao Pgs (' 

E30 Eso Eso Egs '-10 

Clearwater River 
Basin 7527.60 2079.81 1059.35 554.40 352.34 ~0620.70 nlo76.22 5271.78 4631.06 3074.63 

Clearwater River 1147.04 481.58 278.48 142.37 95.15 3843.99 2678.46 1966.81 1191 . 89 829.88 
NF Clearwater 

River 1752.79 438.22 213.99 113.16 70.45 4605.19 2302.08 1516. 38 942.23 614.92 
SF Clearwater 

River 490.16 120.35 58.47 30.84 19.18 1278.85 630.95 414.12 256.79 167.40 
Lochsa River 1587.66 397.57 194. 22 102.72 63.96 4173.89 2088.86 1376.30 855.31 558.24 
Selway River 1846.41 461.71 225.48 119.23 74.24 4851.53 2425.54 1597.79 992.85 647.97 

Salmon R. Basin 8530.03 2620.97 1705.90 1261.99 973.90 26717.26 16274.47 13248.24 10720.57 8512.31 
Salmon River 5217.48 1587.05 1046.27 785.25 608.14 16415.67 10055.09 8160.18 6673.93 5316.35 
SF Salmon River 1110.46 321.57 214.61 156.06 121.39 3417.27 2035.13 1660.34 1326.95 1061.20 

1 ~1F Sa 1 man River 1459.80 425.19 283.78 207.42 160.40 4505.53 2692.92 2197.39 1762.59 1402.18 
Lemhi River 58.57 40.75 33.93 22.69 13. 91 306.94 275.72 251 .83 187. 81 120.53 
Pahs imeroi 26.19 19.32 16.21 10. 91 7.78 144.62 132.60 121.71 91. 51 67.53 

iWildhorse River 57.16 18.37 7.08 2.86 1. 77 155.35 87.39 47.81 23.7S 15.44 

Weiser River 208.24 92.09 31.88 9.74 5.58 620.75 417.26 206.2S 80.2( 48.3: 

Payette R. Basin 1499.24 729.32 435.83 233.35 156.41 5481.51 4132.59 3104.22 1951.32 971.4~ 
Payette River 364.20 141. 02 . 71.63 44.75 35.61 1168.46 776.46 534.27 381.27 311 . 18j 
NF Payette River 466.84 302.42 1 190.10 81.65 45.23 1972. 09 1684.01 1290.45 672.90 393.771 
MF Payette River 76.57 19.14 11.98 9.15 7.25 219.77 119.15 94.07 77.94 63.35 
SF Payette River 534.84 219.02 1 01 . 41 56.95 44.65 1702.93 1149.62 737. 51 484.40 390. ,, 

i 
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AR EA OF I NTE RE ST 

PlO p3 0 

Boise River 
Basin 1053.30 315.23 

Boise River 245.68 70.50 
NF Boise River 158.80 41.07 
MF Boise River 225.47 59.41 
SF Boise River 369.87 130.89 

Owyhee River 
Basin 137.92 34.84 

Owyhee River 
in Idaho 102.07 25.64 

I Owyhee River in 
Nevada 35.85 9.20 

I 

Bruneau River 
Basin 195. 12 49.08 

1 Bruneau River 
189. 17 i in Idaho 47.40 

Bruneau River 
in Nevada 5.95 1. 68 

Wood River 
Basin 272.98 109. 61 

Malad River 24.36 15.47 
Big Wood River 185.97 53.51 
Little Wood 

River 62.65 40.63 

TABLE II 

~ 1 AX Ir·1u r: DEVELOPABLE P O \~ER PC TE rni~L_ 
IDAHO 

PmJER (MW) 

p50 Pao Pgs 
C" 
'-10 

181.93 99.44 56.14 3049.53 
42.99 19.36 10.14 696.92 
22.11 12.79 7.93 432.25 
32.22 18.92 11 . 91 619.64 
77.52 44.38 23.49 '1157. 69 

16.87 6.39 3.23 355.46 

11.67 4.70 2.58 261.37 

5.11 1. 69 0.65 94.09 

22.31 12.21 8.10 508.79 

21.50 11.86 7.92 492.78 

0.81 0.35 0.18 16.01 

64.42 43.83 32.68 932.00 
14.04 13. 14 12.64 140.25 
28.96 17.29 12.07 529.67 

21.42 13.40 7.97 262.08 
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ErlE RGY ( Gi~tl) 

E30 Eso Eso Egs 

1756.43 1289.38 819.86 487.76 
390.00 293.59 159.02 90.39 
226.00 159.57 106.50 69.23 
328.70 233.45 157. 71 103.94 
738.99 551.98 363.26 203.20 

178.87 111 . 87 52.25 27.92 

127.46 78.83 38.63 22.35 

47.41 33.04 13.62 5.57 

252.92 159. 11 1 01 . 62 70.15 

244.39 153.65 98.77 68.56 

8.53 5.46 2.85 1.591 

370.161 
I 

645.77 487.44 284.73 1 
124.66 119. 67 114. 54 110.721 
297.61 211.58 145. 11 105.08 

68.931 223.50 156. 19 110.51 
I 





TABLE Il 

~1M Inui : DEVELOPI\BLE PO\~ER POTENTJ.LL_ 

IDAHO 

PO\-JER (HW) ENERGY ( G\~n j 

AREA OF INTEREST 

plO p3 0 p50 Pso p95 c 
E30 Eso Eso Egs '-10 

Salmon Falls 
Creek Basin 34.90 15.59 11.24 8.96 5.14 135.82 1 01 . 97 86.72 73.74 44.47 

Salmon Falls 
Creek in Idaho 20.48 11.96 9.19 7.67 4.36 96.39 81.45 71.75 63.12 37.69 

Salmon Falls 
Creek in Nevada 14.42 3.63 2.05 1. 29 0.78 39.43 20.52 14.97 10.62 6.78 

Lost R. Basin 123.96 41.82 27.83 19.69 13.89 405.05 261. 13 212. 11 165. 77 121.35 i 

Big Lost River 103. 76 28.15 16.34 10.92 7.31 296. 18 163. 71 122.32 91.47 63.85 
Little Lost R. 13.34 6.88 4.77 2.75 1. 54 52.93 41.60 34.22 22.71 13.43 

I Box Canyon 
j 

Springs 21 . 11 19.35 17.59 14.95 13.63 153.73 150.65 144.48 129.46 119. 34 

j Deep Creek 10.95 8.21 5.75 2.52 0.88 52.01 47.21 38.58 20.19 7.60 

11.32 7.99 3.86 2.53 58.70 52.87 48.20 32.27 22.06 1 Mud Creek 6.66 
i 
I Niagara Springs 3.34 2.94 2.88 2.59 2 .. 31 24.82 24.12 23.92 22.27 20.07 

I Cedar Draw 4.39 3.13 1. 98 0.63 0.31 21.73 19.54 15. 51 7.79 2.731 

10.78 4.97 77.11 75.64 70.98 51.45! Rock Creek 11. 62 9.45 6.02 43.40 

Portneuf River 
Basin 22.10 14.71 11.25 6. 13 4.22 105.52 92.58 80.45 51.26 36.62 

- L___ __ -- -
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AR EA OF INT ERES T 
plO p30 

Hud Lake Basin 2.59 2.02 

Blackfoot River 
Basin 124.26 74.30 

Willow Creek 21.03 5.87 

Henrys Fork 
Basin 523.18 290.52 

Henrys Fork 217.02 149.86 
Teton River 121.10 69.18 

I Falls River 167.27 60.38 
Henrys Fork 

Basin in Idaho 479.37 273.61 
Henrys Fork 
Basin in Wyoming 43.81 16.91 

I Salt River Basin 48.12 26.67 
Salt R. Basin 

in Idaho 0.60 0.29 
Salt R. Basin 

in Wyoming 47.52 26.38 

Grays River 183.79 59.29 

Hoback River 145.11 28.39 

Gros Ventre R. 179.49 35.69 

TABLE II 

~1P, :<. WUI' DEVELOPI\BLE P O\.~ER P O TE NTI .£l. ~ 

IDAHO 

POI-JER (MW) 

Pso Pao Pgs c 
'-10 

1. 69 1. 15 0.70 14.80 

22.92 6.87 6.30 421.66 

2. 91 1. 43 0.86 57.21 

217.06 143.67 99.77 2287.16 
109. 39 66.30 41.57 1055.78 
49.45 34.68 27.16 538.16 
48.29 33.94 23.39 595.39 

203.47 133.88 92.23 2123.94 

13.59 9.79 7.54 163.22 

21.04 16.27 12.96 223. 15 

0.22 0. 16 0.14 2.52 

20.82 16. 11 12.82 220.63 

36.46 25.86 20.09 578.33 

16.22 11 . 31 8.63 371.06 

20.46 14. 19 10.48 461.05 
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ENERGY ( G\~ h) 

E30 Eso Eso Egs 

13.79 12.64 9.59 6.12 

334.13 154.09 74.08 54.41 

30.64 20.27 11.86 7.46 

1879.55 1622. 16 1204.20 867.83 
938.12 796. 31 550.96 361.38 
447.18 378.05 293.95 236.35 
408.13 365.80 284.01 203.25 

1763.48 1517.69 1121.36 802.25 

116. 07 104.47 82.84 65.58 

185. 58 165.83 138.69 113.29 

1. 98 1. 70 1. 40 1 . 21 

183.60 164. 13 137.29 112.08 

360.20 280.22 219.83 175.66 

166.56 123.92 95.96 75.42 

209.10 155.75 120.03 91.581 

I 
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AREA OF INT EREST 
PlO p30 

Spread Creek 20.70 4.55 

Buffalo Fork 104.95 21.29 

Pacific Creek 39.88 8.40 

Lewis River 57.08 11.76 

Caul ter Creek 5. 31 1. 16 

Heart River 3. 91 0.87 

I 

TOTALS 

, Wyoming 1624.44 620.23 
1 Nevada 56.22 14.51 

Idaho 25459.98 9147.16 

TABLE IJ 
MAXIMur; ~EV ELOPABLE POW ER POTENTI~L 

IDAHO 

PO\-IER (HW) 

p50 Pao p95 C" 
'-10 

2.67 1. 79 1. 09 54.77 

12.27 8.44 6. 01 271 . 13 

4.89 3.32 2.20 104. 17 

6.80 4.66 3.22 148.10 

0.68 0.46 0.28 14.02 

0.51 0.34 0.20 10.39 

294.72 1 91 . 14 140.20 5104.61 
7.97 3.33 1 . 61 149.53 

5443.34 3479.25 2560.46 ~2034.97 

.I 
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EtlERGY ( Gl~r1 j 

E30 Eso Eso Egs 

26.47 19.90 14.86 9.55 
I 

124.56 92.95 71. 17 52.54 

49.03 36.71 27.78 19.18 

68.69 51.32 39.12 28.08 

6.74 5.07 3.79 2.47 

5.06 3.81 2.83 1. 78 

3345.18 2204.68 1614.81 1224.51 
76.46 53.47 ~ 27.09 13.94 

~3364.76 S8338. 12 94oo.s2 21941.87 
I 

I 
I 
I 
I 

I 
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AREA OF INTEREST 
plO p30 

Bitterroot 566.62 152.84 

Blackfoot 366.44 98.37 

Clark Fork 3566.77 1378.8( 

Flathead 3511.61 1131.87 

Kootenai 1969.96 813.95 

Montana 9981 .40 3575.83 Total 

i 

TABLE II 
MAXIMUM DEV ELOPABLE POWER POTENTI A~ 

MONTANA 

PmJER (MW) 

p50 Pso Pgs ElO 

80.37 44.84 37.75 1372.57 

55.50 37.97 30.95 911.93 

927.06 587. 71 421.35 11399.72 

577.60 270.41 201.99 9298.82 

403.79 L04.33 154.82 6042.97 

2044.32 1145.26 846.86 29026.01 
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ENE RGY ( G\~h) 

E30 Eso Eso Egs 

820.01 578.99 381.93 330.56 

559.83 427.93 322.47 271.20 

8420.34 6901.22 4970.52 3691.50 

5831.25 3948.04 2282.71 1769.74 

4216.93 2832.43 1719.73 1356.40; 

19848.36 14688.61 9677.36 7419.40 

. 

I 
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AREA OF IN TEREST 
PlO p3 0 

State of 
~~as hi ngton 28307 13928 

State of Oregon 25024 12105 

State of Idaho 25460 9147 

State of Montana 9981 3576 Co 1 umbi a Basin · 

State of Wyoming 
Columbia Basin 1624 620 

State of Nevada 
Columbia Basin 56 15 

Pacific North-
, west Region 
1 total 90452 . 39391 

TABLE II 
MAXIMUt! DEVEL OPABLE POWER POT~ NTI AL 

PACIFIC NORTHWEST REGION 

PmJ ER (MW) 

Pso Pao Pgs c 
'-10 

8862 4443 2906 102025 

6787 2812 1954 87483 

5443 3479 2560 82035 

2044 1145 847 29026 

295 191 140 5105 

8 3 2 150 

23439 12073 8409 305824 
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ENE RG Y ( G\~h ) 

E30 Eso Eso E95 

I 

80124 61314 37500 26629 

64951 46324 23676 17115 

53365 38338 29401 21942 

19848 14689 9677 7419 

. 3345 2205 1615 1225 

76 53 27 14 

221709 162923 101896 74344 

I 





IV. REACH RANKING 

The reach ranking procedures presented in this study were developed 

around the data presented in the Feasibility Transmission and Load Restraints 

tables and the total power potential data for the reaches. The ranking 

parameters and criteria used are those that the investigators felt would 

be significant to low head hydroelectric development in the Pacific 

Northwest Region. The parameters used are in no way all inclusive or far 

superior to other schemes which could be devised. The techniques used 

should be viewed more as an example use of the data presented in the 

study, rather than an exact solution to the problem of choosing the best 

reaches. 

The first step in the ranking process was to screen out the less 

desirable reaches. This was done using the data available in Table II 

feasibility transmission and load restraints. The basic criteria used 

to screen out reaches are as follows: 

1. A check in the column titled land use restriction 

2. More than one check in the columns titled Utility 
Displacement, Building Displacement, and Special 
Fish Problems 

3. The distance to the nearest transmission line was 
greater than 10 miles 

4. No local market exists (no 1, 2, or 3 in Local 
market column) 

If any of the four criteria was met the reach was eliminated from further 

consideration. After this screening was accomplished the remaining reaches 

were ranked according to the value of Q30 in the reach. The results of these 

rankings are shown in Table III. 
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Table rrr 
Uf\SH IrlGTOrl RE.f\CH Rf\tl K IflG 

STREN1 DESCRIPTION RE.f\CH rJUt1BER 030 Pf\GE 
(CFS) 

Nisqually River 01-029-000-000-000-R0003 2370 W11- 429 
Sauk River 01-061-000-000-000-R0069 2100 w 4- 125 
Kettle River 01-500-460-000-000-R0001 2043 W60-1412 
Cle Elum River 01-500-260-000-000-R0049 1160 W37-1257 
South Fork Stillaguamish River 01-022-000- 000-000-R0022 1110 w 5- 262 
Cle Elum River 01-500-260-000-000-R0050 1110 W37-1258 
White Salmon River 01-500-120-000-000-R0003 993 W29-1132 
South Fork Nooksack River 01-023-000-000-000-R0005 807 w 1- 5 
East Fork Lewis River 01-500-040-000-000-R0011 685 W27-1069 
South Fork Nooksack River 01-023-000-000-000-R0006 624 w 1- 6 
Dickey River 01-038-000-000-000-R0002 550 W20- 568 
Miller River 01-034-000-000-000-R0041 452 w 7- 314 
Pilchuck Creek 01-022-000-000-000-R0003 352 w 5- 243 
North Fork Skykomish River 01-034-000-000-000-R0027 345 w 7- 300 
Olequa Creek 01-500-020-000~000-R0059 271 W26- 962 
Little Naches River 01-500-260-000-000-R0024 234 W37-1232 
Clear Creek 01-061-000-000-000-R0101 203 w 4- 157 
Copalis River 01-047-000-000-000-R0002 191 W21- 715 
Cedar Creek 01-021-000-000-000-R0005 188 w 8- 373 
Big Sheep Creek 01-500-470-000-000-R0001 184 W61-1418 
North Fork Skykomish River 01-034-000-000-000-R0028 173 w 7- 301 
South Fork Tieton River 01-500-260-000-000-R0029 168 W37-1237 
Copalis River 01-047-000-000-000-R0003 164 W21- 716 
Little Naches River 01-500-260-000-000-R0025 163 W37-1233 
Panther Creek 01-500-100-000-000-R0008 163 W29-1121 
West ·Cady Creek 01-034-000-000-000-R0032 154 w 7- 305 
Abernathy Creek 01-500-010-000-000-R0001 149 W25- 900 
Squire Creek 01-022-000-000-000-R0019 146 w 5- 259 
Chambers Creek 01-005-000-000-000-R0001 138 W12- 459 
Sa 1 man C'reek 01-500-020-000-000-R0065 124 ~126- 968 
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Tab 1 e ;:r I 
HASH IrJGTOrJ REACH RAtJ K Ir lG 

--

STREN1 DESCRIPTION REACH tlUt1BER ()30 P/\GE 
(CFS) 

Mill Creek 01-500-008-000-000-R0001 123 W25- 899 
Silver Creek 01-034-000-000-000-R0031 122 w 7- 304 
Little Naches River 01-500-260-000-000-R0026 116 W37-1234 
Skookum Creek 01-023-000-000-000-R0010 114 w 1- 10 
Clear Creek 01-061-000-000-000-R0102 113 w 4- 158 
Trout Creek 01-034-000-000-000-R0029 105 w 7- 302 
Trout Creek 01-500-100-000-000-R0010 105 W29-1123 
Green River 01-028-000-000-000-R0009 104 w 9- 385 
Germany Creek 01-500-012-000-000-R0001 103 W25- 902 
West Fork Miller River 01-034-000-000-000-R0044 102 w 7- 317 
Silver Creek 01-034-000-000-000-R0030 98.3 w 7- 303 
Money Creek · 01-034-000-000-000-R0040 97.8 w 7- 313 
Big Creek 01-500-040-000-000-R0014 95.5 W27-1072 
Mashel River 01-029-000-000-000-R0018 93. W11- 444 
Little Nisqually River 01-029-000-000-000-R0020. 88.5 W11- 446 
Kendall Creek 01~023-000-000-000-R0030 78.1 w 1- 30 
South Fork Willapa River 01-056-000-000-000-R0007 75.9 W24- 860 
Roundtop Creek 01-029-000-000-000-R0025 73.0 W11- 451 
Eightmile Creek Ol-500-300-000-000-R0017 68.6 W45-1286 
Quartz Creek 01-034-000-000-000-R0033 68.4 w 7- 306 

--------- '---· 
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2. 

STREAM DESCRIPTION 

North Coast Basin 
Miami River 

Lewis and Clark River 
Willamette Basin 
2A. U~~er Willamette Basin 

Willamette River Main Stem 
Willamette River Main Stem 
Willamette River Main Stem 
Middle Fk. Willamette River 

TABLE III 

OREGON REACH RANKING 

REACH NUMBER 

02-520-000-000-000-R0002 

-500-003-000-000-R0003 

02-500-060-000-000-R0021 
-R0022 

-R0024 
-192-000-- R0013 

N. Fk. of Middle Fk. Wi 11 amette RiVer -192-010-R0001 
Salmon Creek -020-ROOOl 
Salt Creek -030-ROOOl 

2B. Mid Wil1amette Basin 

Wi1lamette River Main Stem 02-500-060-000-000-R0005 
Willamette River Main Stem -R0017 
South Santiam River -110-020-ROOOl 
South Santiam River -R0017 
Molalla River -036-000-ROOOl 
Calapooia River -120-000-R0002 
Mary 1 s R i ve r -131-000-ROOOl 
Mary 1 s River -R0002 
Muddv Cr__eek -134-000-R0002 

82 

Q30 PAGE 

(CFS) 

lll 0 l-72 

106 0 l-3 

13 '158 0 2A-1 

12 '1 06 0 2A-10 

11 '982 0 2A-12 
1 ~ 131 0 2A-ll8 

718 0 2A-l03 
347 0 2A-ll1 
291 0 2A-115 · 

30,521 0 2B-l 
14,738 0 2B-194 
4,427 0 2B-139 
3,278 0 2B-155 
3,254 0 2B-2 
1,067 0 2B-186 

867 0 2B-196 

497 0 2B-200 
335 0 2B-21Q 
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STREAM DESCRIPTION 

Muddy Creek (West) 
Rickreall Creek 
Muddy Creek 
Little Pudding River 
Muddy Creek 

2C. Lower Willamette Basin 
Tualatin River 
Clackamas River 
Tualatin River 
Tualatin River 
Dairy Creek 

Oak Grove Fork Clackamas River 
Dairy Creek 

Eagle Creek 
Gales Creek 
Eagle Creek 
Fish Creek 
McKay Creek 
Rock Creek 
Clear Creek 

West Fork Dairy Creek 
Roaring River 

TABLE III 

OREGON REACH RANKING 

REACH NUMBER 

02-500-060-131-010-ROOOl 

-089-000-ROOOl 
-134-000-R0003 
-036-005-R0016 

-134-000-R0005 

02-500-060-029-000-R0003 

-024-000-R0008 
-029-000-R0005 

-OOO-R0006 
-005-ROOOl 

-024-009-ROOOl 
-029-005-R0004 

-024-004-ROOOl 
-029-007-ROOOl 
-024-004-R0003 

-006-R0001 
-029-005-R0002 

-003-R0001 
-024-003-R0002 
-029-005-R0005 

---024-007 -R0001 

- 83 

Q30 PAGE 
(CFS) 

304 0 28-197 

205 0 28-88 

142 0 28-213 

84 0 28-18 

74 0 28-215 

1,638 0 2C-44 

1 ,431 0 2C-28 

1,295 0 2C-48 

6'75 0 2C-57 

516 0 2C-49 

429 0 2C-25 
336 0 2C-52 
286 0 2C-ll 
195 0 2C-58 
134 0 2C-13 
130 0 2C-19 
124 0 2C-50 
122 0 2C-46 
120 0 2C-8 
118 0 2C-53 
117 0 2C-22 





STREAM DESCRIPTION 

Clear Creek 

North Fork Eagle Creek 

3. Sandy Basin 

4. Hood Basin 

Fifteenmile Creek 

5. Deschutes Basin 
Squaw Creek 
Tumalo Creek 
Crooked River 

Crooked River 
Crooked River 

6. John Day Basin 

7. Umatilla Basin 

8. Grande Ronde Basin 

9. Powder Basin 
Powder River 
Powder River 
Eagle Creek 

TABLE III 
OREGON REACH RANKING 

REACH NUMBER 

02-500-060-024-003-R0003 

-004-R0002 

None 

02-500-165-000-000-R0002 

02-500-180-040-000-R0003 
-050-000-ROOOl 
-030-000-ROOOl 

-R0006 
-R0007 

None 

None 

None 

02-500-240-120-000-R0012 
-R0013 

-010-R0002 

84 

Q30 PAGE 
(CFS) 

93 0 2C-9 
87 0 2C-12 

136 0 4-17 

527 0 5-85 

384 0 5-95 

338 0 5-70 
3.29 0 5-72 

292 0 5-73 

111 0 9-14 
100 0 9-15 . 

96 0 9-19 
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STREAM DESCRIPTION 

10. Ma1heur Basin 
Ma1heur River 

11. Owyhee Basin 
Owyhee River 

12. Malheur Lake Basin 

13. Goose and Summer Lakes Basin 

14. Klamath Basin 
Klamath River 

15. Rogue Basin 

16. Umpqua Basin 
Calapooya Creek 
Elk Creek 

17. South Coast Basin 
Hunter Creek 

18. Mid Coast Basin 

TABLE III 

OREGON REACH RANKING 

REACH NUMBER 

02-500-240-180-000-R0001 

02-500-240-200-000-R0001 

None 

None 

02-000-014-002-000-R0003 

None 

02-700-030-000-000-R0002 
-020-000-000-R0006 

02-950-000-000-000-ROOOl 

None 
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Q30 PAGE 

(CFS) 

245 0 10-1 

867 0 11-1 

904 0 14-7 

328 0 16-35 

110 0 16-27 

233 0 17-64 





Table III 
I D/\110 REACH RArJ K HJG 

STREAt1 DESCRIPTION REACH NUt1BER 030 PAGE 
(CFS) 

Kootenai River 03-500-500-000-000-R0002 17517 I 11 
Snake River 03-500-240-000-000-R0026 9983 I 109 
Snake River 03-500-240-000-000-R0056 9954 I 125 
Snake River 03-500-240-000-000-R0058 9398 I 126 
Snake River 03-500-240-000-000-R0027 8274 I 110 
Snake River 03-500-240-000-000-R0048 7212 I 121 
Snake River 03-500-240-000-000-R0046 7048 I 120 
Snake River 03-500-240-000-000-R0028 6185 I 111 
Snake .River 03-500-240-000-000-R0045 6029 I 119 
Snake River 03-500-240-000-000-R0054 . 6005 I 124 
Snake River (Wyoming) 06-500-240-000-000-R0002 5400 I 127 
Snake River (Wyoming) 06-500-240-000-000-R0006 4418 I 129 
Snake River (Wyoming) 06~500-240-000-000-R0008 4148 I 130 
Payette River 03-500-240-160-000-R0011 3750 I 349 
Payette River 03-500-240-160-000-R0013 3750 I 350 
Payette River . 03-500-240-160-000-R0015 3750 I 351 
Snake River 03-500-240-000-000~R0030 3317 I 112 
Payette River 03~500-240-160-000-R0005 2400 I 348 
Snake River 03-500-240-000-000-R0032 2369 I 113 
Henry•s Fork 03-500-240-300-000-R0008 1842 I 497 
Payette River 03~500-240-160-000-R0017 1800 I 352 
Henry•s Fork 03-500-240-300-000-R0012 1699 I 498 
Henry • s Fork 03-500~240-300-000-R0006 1677 I 496 
South Fork Payette River 03-500-240-160-180-R0003 1650 I 366~ 
North Fork Payette River 03-500-240-160-100-R0005 1600 I 358 
South Fork Payette River 03-500-240-160-180-R0005 1575 I 367 
Coeur d 1 Alene River 03-500-420-504-000-R0014 1534 I 46 
Weiser River 03-500-240-140-000-R0003 1403 I 334 
Weiser River 03-500-240-140-000-R0005 1366 I 335 
Coeur d 1 Alene River 03-500-420-504-000-R0018 1338 I 47 

86 . 



• 

• 

• 

• 

• 



• 

Table III 
I 0/\110 REACH RArJKitJG 

STREAt1 DESCRIPTION REACH NUt·1BER 030 PAGE 
(CFS) 

Weiser River 03-500-240-140-000-R0007 1310 I 336 
Bear River 03-250-000-000-000-R0013 1040 I 6 
Coeur d'Alene River 03-500-420-504-000-R0024 902 I 48 
Bear River 03-250-000-000-000-R0004 899 I 2 
Bear River 03-250-000-000-000-R0009 860 I 3 
Teton River 03-500-240-300-010-R0002 852 I 502 
Bear River 03-250-000-000-000-R0011 843 I 5 
Bear River 03-250-000-000-000-R0014 842 I 7 
Bear River 03-250-000-000-000-R0002 816 I 1 
Salt River 06-500-240-307-000-ROOO~ 730 I 524 
Bear River 03-250-000-000-000-R0010 699 I 4 
Salt River 06-500-240-307-000-R0004 603 I 525 . Weiser River 03-500-240-140-000-R0011 600 I 338 
South Fork Boise River 03-500-240-220-150-R0007 576 I 394 
Hoback River 06-500-240-311-000-R0002 516 I 538 
St. Maries River 03-500~420-502-010-R0004 495 I 80 
Greys River 06-500~240-309-000-R0002 483 I 532 
Teton River 03-500-240-300-010-R0006 471 I 504 
Weiser River 03-500-240-140-000-R0013 440 I 339 
Pack River 03-500-480-275-000-R0002 412 I 33 

-
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STREAM DESCRIPTION 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Kootenai River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Table III 
MONTANA REACH RANKING 

REACH NUMBER 

04 - 500 - 480 - 350 - 000 - R0030 

04 - 500 - 480 - 350 - 000 - R0029 

04 - 500 - 480 - 350 - 000 - R0028 

04 - 500 - 480 - 350 - 000 - R0027 

04 - 500 - 480 - 350 - 000 - R0026 

04 - 500 - 480 - 350 - 000 - R0025 

04 - 500 - 480 - 350 - 000 - R0024 

04 - 500 - 480 - 350 - 000 - R0023 

04 - 500 - 500 - 000 - 000 - R0002 

04 - 500 - 480 - 350 - 000 - R0022 

04 - 500 - 480 - 350 - 000 - R0021 

04 - 500 - 480 - 350 - 000 - R0020 

04 - 500 - 480 - 350 - 000 - R0019 

88 

Q30 PAGE 
(CFS) 

21890 M 30 

21260 M 29 

20897 M 28 

20818 M 27 

20284 M 26 

17000 M 25 

16932 M 24 

16858 M 23 

14454 M 160 

11522 M 22 

6202 M 21 

6163 M 20 

5964 M 19 





STREAM DESCRIPTION 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Clark Fork River 

Bitterroot River 

Clark Fork Kiver 

Bitterroot .River 

Bitterroot River 

Clark Fork River 

Blackfoot River 

Swan River 

Table III 
MONTANA REACH RANKING 

REACH NUMBER 

04 - 500 - 480 - 350 - 000 - R0014 

04 - 500 - 480 - 350 - 000 - R0018 

04 - 500 - 480 - 350 - 000 - R0013 

04 - 500 - 480 - 350 - 000 - K0016 

04 - 500 - 480 - 350 - 000 - R00l5 

04 - 500 - 480 - 350 - 000 - R0012 

04 - 500 - 480 - 350 - 260 - R0024 

04 - 500 - 480 - 350 - 000 - R0008 

04 - 500 - 480 - 350 - 260 - R0019 

04 - 500 - 480 - 350 - L60 - R0018 

04 - oOO - 480 - 350 - 000 - R0007 

04 - 500 - 480 - 350 - 220 - R0012 

04 - 500 - 480 - 350 - 440 - R0048 

89 

Q30 PAGE 
( CFS) 

5776 M 14 

5749 M 18 

5607 M 13 

5533 M 16 

5495 M 15 

5483 M 12 

1928 M 97 

1534 M 8 

1466 M 92 

1349 M 91 

1178 M 7 

970 M 71 

956 M 146 
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STREAM DESCRIPTION 

Clark Fork River 

Blackfoot River 

Yaak River 

Thompson River 

Rock Creek 

Blackfoot River 

Clark Fork River 

Flint Creek 

Stillwater River 

Clark Fork River 

St. Regis River 

Fish Creek 

North Fork Blackfoot River 

Table III 
MONTANA REACH RANKING 

REACH NUMBER 

04 - 500 - 480 - 350 - 000 - R0005 

04 - 500 - 480 - 350 - 220 - R0009 

04 - 500 - 500 - 500 - 000 - R0004 

04 - 500 - 480 - 350 - 520 - R0004 

04 - 500 - 480 - 350 - 200 - R0006 

04 - 500 - 480 - 350 - 2~0 - K0004 

04 - 500 - 480 - 350 - 000 - R0002 

04 - 500 - 480 - 350 - 180 - R0002 

04 - 500 - 480 - 350 - 440 - R0040 

04 - 500 - 480 - 350 - 000 - ROOOl 

04 - 500 - 480 - 350 - 420 - R0002 

04 - 500 - 480 - 350 - 320 - R0003 

04 - 500 - 480 - 350 - 220 - R0007 
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Q30 PAGE 
(CFS) 

840 M 5 

666 M 68 

577 M· l82 

426 M 55 

425 M 43 

391 M 63 

383 M 2 

308 M 36 

294 M 138 

256 M 1 

244 M 51 

191 M 47 

.174 M 66 
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STREAM DESCRIPTION 

Logan Creek 

Prospect Creek 

Silver Bow Creek 

St. Regis River 

North Fork Fish Creek 

Lake Creek 

Logan Creek 

Beaver Creek 

Nevada Creek 

Monture Creek 

Ashley Creek 

Table III 
MONTANA REACH RANKING 

REACH NUMBER 

04 - 500 - 480 - 350 - 440 - R0039 

04 - 500 - 480 - 350 - 560 - ROOOl 

04 - 500 - 480 - 350 - 110 - R0002 

04 ~ 500 - 480 - 350 - 420 - ROOOl 

04 - 500 - 480 - 350 - 3L0 - R0002 

04 - 500 - 500 - 460 - 000 - ROOOl 

04 - 500 - 4tl0 - 350 - 440 - R0038 

04 - 500 - 480 - 350 - 600 - R0001 

04 - 500 - 480 - 350 - 2L0 - R0003 

04 - 500 - 480 - 350 - 220 - R0008 

04 - 500 - 480 - 350 - 440 - K0042 
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Q30 PAGE 
(CFS) 

154 M 137 

145 M 56 

138 M 32 

123 M 50 

118 M 46 

114 M 177 

103 M 136 

98 M 57 

98 M 62 

73 M 67 

73 M 140 
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STR£N1 DESCRIPTION 

Willamette River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Kootenai River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Willamette River 
Kootenai River 
Willamette River 
Willamette River 
Willamette River 
Clark Fork River 
Snake River 
Snake River 
Snake River 
Snake River 
Snake River 
Snake River 
Clark Fork River 
Snake River 
Clark Fork River 
Snake River 
Snake River 

Table III 
Pacific Northwest Region 

Reach Ranking 

REACH NUhBER 

02-500-060-000-000-R0005 
04-500-480-350~000-R0030 
04-500-480-350-000-R0029 
04-500-480-350-000-R0028 
04-500-480-350-000-R0027 
04-500-480-350-000-R0026 
03-500-500-000-000-R0002 
04-500-480~350-000-R0025 
04-500-480-350-000-R0024 
04-500-480-350-000-R0023 
02-500-060-000-000-R0017 
04-500-500-000-000-R0002 
02-500-060-000-000-R0021 
02-500-060-000-000-R0022 
02-500-060-000-000-R0024 
04-500-480-350-000-R0022 
03-500-240-000-000-R0026 
03-500-240-000-000-R0056 
03-500-240-000-000-R0058 
03-500-240-000-000-R0027 
03-500-240-000-000-R0048 
03-500-240-000-000-R0046 
04-500-480-350-000~R0021 
03-500-240-000-000-R0028 
04-500-480-350-000-R0020 
03-500-240-000-000-R0045 
03-500-240-000-000-R0054 
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030 PAGE 
(CFS) 

30521 02B-l 
21890 M30 
21260 M29 
20897 M28 
20818 M27 
20284 M26 
17517 Ill 
17000 M25 
16932 M24 
16858 M23 
i4738 028-194 
14454 Ml60 
13158 02A-l 
12106 02A-10 
11982 02A-12 
11522 M22 

9983 Il09 
9954 Il25 
9398 Il26 
8274 I 110 
7212 I 121 
7048 1120 
6202 ~121 
6185 Illl 
6163 M20 
6029 1119 
6005 1124 . 
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STREAM DESCRIPTION 

Clark Fork River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Clark Fork River 
Snake River 
South Santiam River 
Snake River 
Snake River " 

Payette River 
Payette River 
Payette River 
Snake River 
South Santiam River 
Molalla River 
Payette River 
Nisqually River 
Snake River 
Sayk River 
Kettle River 
Bitterroot River 

---- --

Table III 
Pacific Northwest Region 

Reach Ranking 

REACH NUMBER 

04-500-480-350-000-R0019 
04-500-480-350-000-R0014 
04-500-480-350-000-R0018 
04-500-480-350-000-R0013 
04-500-480-350-000-R0016 
04-500-480-350-000-R0015 
04-500-480-350-000-R0012 
06-500-240-000-000-R0002 
02-500-060-110-020-R0001 
06-500-240-000-000-R0006 
06-500-240-000-000-R0008 
03-500-240-160-000-R0011 
03-500-240-160-000-R0013 
03-500-240-160-000-R0015 
03-500-240-000-000-R0030 
02-500-060-110-020-R0017 
02-500-060-036-000-R0001 
03-500-240-160-000-R0005 
01-029-000-000-000-R0003 
03-500-240-000-000-R0032 
01-061-000-000-000-R0069 
01-500-460-000-0QO-R0001 
04-500-480-350-260-R0024 
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030 PAGE 
(CFS) 

5964 M19 
5776 M14 
5749 M18 
5607 M13 
5533 M16 
5495 M15 
5483 M12 
5400 1127 
4427 02B-139 
4418 I129 
4148 1130 
3750 I349 
3750 I350 
3750 1351 
3317 1112 
3278 . 02B-155 
3254· 02B-2 
2400 1348 
2370 W11-429 
2369 1113 
2100 W4-125 
2043 W60-1412 
1928 M-97 
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Washington Reach Index 

STREAM NAME REACH NUMBER PAGE THRU PAGE 

Nooksack River 01-023-000-000-000-ROOOl - R0035 Wl-1 - Wl-35 
Silesia Creek 01-024-000-000-000-ROOOl - R0004 Wl-36 - Wl-39 
Chilliwack River 01-025-000-000-000-ROOOl - R0007 Wl-40 - Wl-46 
Sumas River 01-026-000-000-000-ROOOl - R0004 Wl-47 - Wl-50 
Samish River 01-060-000-000-000-ROOOl - R0006 W3-51 - W3-56 
Skagit River 01-061-000-000-000-ROOOl - R0184 W4-57 - W4-240 
Stil1aguamish River 01-022-000-000-000-R0001 - R0033 W5-241 - W5-273 
Snohomish River 01-034-000-000-000-R0001 - R0092 W7-274 - W7-365 
Sammamich River 01-020-000-000-000-ROOOl - R0003 W8-366 - W8-368 
Cedar River 01-021-000-000-000-ROOOl - R0008 W8-369 - W8-376 
Green River Ol-028-000-000-000-R0001 - R0014 W9-377 - W9-390 
Puyallup River 01-001-000-000-000-ROOOl - R0036 Wl 0-391 - Wl0-426 
Nisqually River 01-029-000-000-000-ROOOl - R0032 Wll-427 - Wll-458 
Chambers Creed 01-005-000-000-000-ROOOl Wl2-459 
Deschutes River 01-006-000-000-000-ROOOl - R0002 Wl3-460 - Wl3-461 
Sherwood Creek 01-014-000-000-000-ROOOl Wl4-462 
Gosnell Creek 01-015-000-000-000-ROOOl Wl4-463 
Goldsborough Creek 01-018-000-000-000-ROOOl - R0002 Wl4-464 - Wl4-465 
Tahuya 01-004-000-000-000-ROOOl Wl5-466 
Lilliwaup Creek 01-027-000-000-000-ROOOl Wl6-467 
Dosewallips River 01-030-000-000-000-ROOOl - R0007 Wl6-468 - Wl6-474 
Duckabush River 01-031-000-000-000-ROOOl - R0006 Wl6-475 - Wl6-480 
Hamma Hamma River 01-032-000-000-000-ROOOl - ROOlO Wl6-481 - Wl6-490 
Skokomish River 01-033-000-000-000-ROOOl - R0030 Wl6-441 - Wl6-510 
Little Quilcene River 01-019-000-000-000-ROOOl - R0002 Wl7-511 - Wl7-512 
Big Quilcene River 01-063-000-000-000-ROOOl - R0006 W17-513 - Wl7-518 
Dungeness River 01-004-000-000-000-ROOOl - R0008 Wl8-519 - Wl8-526 
Morse Creek 01-002-000-000-000-ROOOl - R0002 Wl8-527 - Wl8-528 
Elwha River 01-003-000-000-000-ROOOl - R0019 Wl8-529 - Wl8-547 
Sekiu River 01-008-000-000-000-ROOOl - R0002 Wl9-548 - W19-549 
Hoko River 01-009-000-000-000-ROOOl - R0005 Wl9-550 - Wl9-554 
Clallam River 01-010-000-000-000-ROOOl - R0002 Wl9-555 - Wl9-556 
Pysht River 01-011-000-000-000-ROOOl - R0003 W19-557 - Wl9-559 
Deep Creek 01-012-000-000-000-ROOOl Wl9-560 
Lyre Creek 01-013-000-000-000-ROOOl - R0002 W19-561 - W19-562 
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STREAM NAME REACH NUMBER PAGE THRU PAGE 

Sooes River 01-035-000-000-000-ROOOl - R0002 W20-563 - W20-564 
Ozette Creek 01-036-000-000-000-ROOOl - R0002 W20-565 - W20-566 
Dickey River 01-038-000-000-000-ROOOl - R0006 W20-567 - W20-572 
Quillayute River 01-037-000-000-000-ROOOl - R0039 W20-573 - W20-6ll 
Goodman Creek 01-039-000-000-000-ROOOl - R0004 W20-612 - W20-615 
Mosquito Creek 01-040-000-000-000-ROOOl - R0002 W20-616 - W20-617 
Hoh River 01-041-000-000-000-ROOOl - R0020 W20-618 - W20-637 
Cedar Creek 01-042-000-000-000-ROOOl W20-638 
Queets River 01-043-000-000-000-ROOOl - R0027 W21-639 - W2l-665a 
Raft River 01-044-000-000-000-ROOOl - R0007 W21-666 - W21-672 
Quinault River 01-045-000-000-000-ROOOl - R0039 W21-673 - W21-7ll 
Moclips River 01-046-000-000-000-ROOOl - R0002 W21-712 - W21-713 
Copalis River 01-047-000-000-000-ROOOl - R0003 W21-714 - W21-716 

. Humptulips River 01-048-000-000-000-ROOOl - R0014 W22-717 - W22-730 
Hoquim River 01-049-000-000-000-ROOOl - R0006 W22-731 - W22-736 
Wishkah River 01-050-000-000-000-ROOOl - R0009 W22-737 - W22-745 
Johns River 01-052-000-000-000-ROOOl W22-746 
Elk River 01-053-000-000-000-ROOOl W22-747 
Chehalis River 01-051-000-000-000-ROOOl - R0093 W23-748 - W23-840 
North River 01-054-000-000-000-ROOOl - R0009 W24-841 - W24-849 
Smith River 01-055-000-000-000-ROOOl - R0004 W24-850 - W24-853 
Willapa River 01-056-000-000-000-ROOOl - R0012 W24-854 - W24-865 
Bear River 01-059-000-000-000-ROOOl W24-866 
Palix River 01-062-000-000-000-ROOOl - R0003 W24-867 - W24-869 
North Nemah River 01-057-000-000-000-ROOOl - R0003 W24-870 - W24-872 
Naselle River 01-058-000-000-000-ROOOl - R0009 W24-873 - R24-88l 
Grays River 01-500-002-000-000-ROOOl - R0009 W25-882 - R25-890 
Skamokawa River 01-500-004-000-000-ROOOl - R0005 W25-891 - W25-895 
Elochoman River 01-500-006-000-000-ROOOl - R0003 W25-896 - W25-898 
Mill Creek 01-500-008-000-000-ROOOl W25-899 
Abernathy Creek Ol-500-010-000-000-ROOOl - R0002 W25-900 - R25-901 
German Creek 01-500-012-000-000-ROOOl W25-902 
Coal Creek 01-500-014-000-000-ROOOl W25-903 
Cowlitz River 01-500-020-000-000-ROOOl - R0144 W26-904 - W26-1047 
Kalama River 01-500-038-000-000-ROOOl - ROOll W27-1048- W27-1058 
Lewis River 01-500-040-000-000-ROOOl - R0036 W27-1059- W27-1094 
Salmon Creek 01-500-042-000-000-ROOOl - R0002 W28-1095 - W28-1096 
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STREAM NAME REACH NUMBER PAGE THRU PAGE 

LaCamas Creek 01-500-044-000-000-ROOOl - R0003 W28-1097 - W28-1099 · 
Washougal River 01-500-046-000-000-ROOOl - ROOll W28-ll00- W28-lll0 
Hamilton Creek 01-500-048-000-000-ROOOl W28-llll 
Rock Creek 01-500-096-000-000-ROOOl - R0002 W29-1112- W29-1113 
Wind River 01-500-100-000-000-ROOOl - R0013 W29-1114- W29-1126 
Little White Salmon River 01-500-106-000-000-ROOOl - R0003 W29-1127- W29-1129 
White Salmon River 01-500-120-000-000-ROOOl - R0016 W29-1130- W29-1145 
Klickitat River 01-500-160-000-000-ROOOl - R0029 W30-1146 - W30-1174 
Walla Walla River 01-500-238-000-000-ROOOl - R0030 W32-1175 - W32-1194 
Palouse River 01-500-240-020-000-ROOOl - R0003 W34-1195- W34-1197 
Asotin Creek 01-500-240-050-000-ROOOl - R0002 W35-1198- W35-1199 
Tucannon River 01-500-240-010-000-ROOOl - R0003 W35-1200 - W35-1202 
Grande Ronde River 01-500-240-060-000-ROOOl - R0006 W35-1203 - R35-1208 
Yakima River 01-500-260-000-000-ROOOl - R0058 W37-1209 - W37-1266 
Columbia River 01-500-000-000-000-ROOOl W40-1267 
Crab Creek 01-500-280-000-000-ROOOl - R0002 W41-1268 - W41-1269 
Wenatchee River 01-500-300-000-000-ROOOl - R0044 W45-1270- W45-1313 
Entiat River 01-500-320-000-000-ROOOl - ROOlO W46-1314- W47-1323 
Chelan River 01-500-340-000-000-ROOOl - R0026 W47-1324- W47-1349 
Pasayten River 01-064-000-000-000-ROOOl - R0002 W48-1350- W48-1351 
Methow River 01-500-360-000-000-ROOOl - R0022 W48-1352- W48-1373 
Okanogan River 01-500-380-000-000-ROOOl - R0013 W49-1374- W49-1386 
Nespelem River 01-500-390-000-000-ROOOl - R0002 W51-1387 - W4l-1388 
Sanpoil River 01-500-400-000-000-ROOOl - R0005 W52-1389- W52-1393 
Spokane River 01-500-420-000-000-ROOOl - R0012 W54-1394- W54-1405 
Colville River 01-500-440-000-000-ROOOl - R0006 W59-1406 - W59-14ll 
Kettle River 01-500-460-000-000-ROOOl - R0006 W60-1412- W60-1417 
Big Sheep Creek 01-500-470-000-000-ROOOl - R0002 W61-1418- W61-1419 
Pend Oreille River 01-500-480-000-000-ROOOl - R0002 W62-1420- W62-1421 
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TABLE II 
FEASIBILITY, TRAN~1ISSION AND LOAD RESTRAINTS 

~Jashi not -·· 
FEASIBILITY RESTRAINT TRANSt>HSSION AND LOAD CONSIDERATIONS 

REACH 
DISTANCE* 

IDENTIFICATION 
DISTANCE 

SPECIAL TO LINE LOCAL TO 
NUMBER LAND USE UTILITY BUILDING FISH NEAREST LINE CAPACITY ~\ARKET CITY >1000 

RESTRICTIONS DISPLACENENT DISPLACEMENT PROBLEMS Miles KVA Miles 

Nooksack River 
01-023-000-000-

OOO-R0001 X X 1 55(PS) 1 
R0002 X X 1 55(PS) 14 
R0003 X X X 4 55(PS) 1 13 
R0004 X X 4 500(B) 1 12 
R0005 X 3 500(B) 1 4 
R0006 X 7 500(B) 1 10 
R0007 X 6 115 ( PS) 16 
R0008 9 115(PS) 18 
R0009 X X 5 500(B) 1 15 
R0010 X 6 500(B) 1 14 
R0011 6 500(B) 1 11 
R0012 7 115(PS) 13 
R0013 7 115(PS) 19 
R0014 X 4 55(PS) 15 
R0015 X 7 500(B) 20 
R0016 13 55(PS) 22 
R0017 X X 3 55(PS) 10 
R0018 8 55(PS) 12 
R0019 8 55(PS) 14 
R0020 X 8 55(PS) 20 
R0021 X 12 55(PS) 23 

* Distance in air miles to nearest city with population greater than 100 
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REACH 
IDENTIFICATION 

NUMBER LAND USE 
RESTRICTIONS 

R0022 
R0023 
R0024 
R0025 
R0026 
R0027 
R0028 X 
R0029 
R0030 
R0031 
R0032 
R0033 
R0034 
R0035 

Si1esia Creek 
01-024-000-000 

OOO-R0001 
R0002 
R0003 
R0004 

TABLE II 
FEASIBILITY, TRANSI-1ISSION AND LOAD RESTRAINTS 

Washinot 
FEASIBILITY RESTRAINT TRANSNISSION AND LOAD CONSIDERATIONS 

DISTANCE DISTANCE 
SPECIAL TO LINE LOCAL TO 

UTILITY BUILDING FISH NEAREST LINE CAPACITY MARKET CITY>iOOO 
DISPLACEHENT DISPLACEMENT PROBLEMS Miles KVA Miles 

X X 1 55(PS) 15 
X X 1 55(PS) 21 
X X 1 55(PS) 24 
X 3 55(PS) 30 . 

6 55-(PS) 35 
8 55(PS) 36 

10 55(PS) 38 
2 55(PS) 15 

X 2 55(PS) 1 15 
6 55(PS) 25 

X X 7 55(PS) 25 
3 55(PS) 33 
6 55(PS) 35 

X 9 55(PS) 40 

X 12 55(PS) 40 
X 12 55(PS) 40 
X 12 55(PS) 40 
X 12 55(PS) 40 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # 01-023-000-000-000-ROOOl · 

I. LOCATION 
A. State Washinqton 
B. County Whatcom 
C. Township, Range T40N R3E 
D. Latitude, Longitude 48°37 1 122°26 1 

E. Stream Name Nooksack 
F. Major Basin Name Nooksack 
G. River Mile 0.0/36.0 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 215 Ft. MSL 
B. Downstream Elevation of Reach 0 Ft. MSL 
C. Total Available Head in Reach 215 Ft. 
D. Average Slope in Reach 6 Ft./Mi. 
E. Drainage Area above Reach Mouth 807.1 Sq.Mi. 
F. Inflow Classification Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

IV. 

Exceedance ' Discharge Theoretical Annual Energy Plant 1 

Percentage CFS Plant Size Available Factor 
MW GWH 

95 1130 20.6 181 1.00 
80 1790 32 .6 274 0.96 
50 3030 55.2 401 0.83 
30 4170 75.8 471 0. 71 
10 6580 120 545 0.52 

TYPICAL ANNUAL HYDROGRAPH QMR = 3657 cfs 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # 01-060-000-000-000-ROOOl 

I. LOCATION 
A. State Washington 
B. County Skagit 
C. Township, Range T35N R3E 
D. Latitude, Longitude 48° 31 1 122°23' 
E. Stream Name Sami sh RlVer 
F. Major Basin Name Samish 
G. River Mile 0.0/7.8 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 20 Ft. MSL 
B. Downstream Elevation of Reach 0.0 Ft. MSL 
C. Total Available Head in Reach 20 Ft . 
D. Average Slope in Reach 2.6 Ft . /Mi. 
E. Drainage Area above Reach Mouth 
F. Inflow Classification 

106 Sq.Mi. 
Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoretical Annual Energy Plant 
Percentage CFS Plant Size Available Factor 

MW GWH 
95 29.0 0.05 0.43 1.00 
80 50.2 0.08 0.70 0.94 
50 185 0 31 1.97 0.72 
30 309 0~52 2.70 0.59 
10 

-----
._ __ 5]6_ 0.97 3.41 0.40 

IV. TYPICAL ANNUAL HYDROGRAPH Qt~R = 264 cfs 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # 01-022-000-000-000-ROOOl 

I. LOCATION 

II. 

A. State 
B. County 
C. Township, Range 
D. Latitude, Longitude 
E. Stream Name 
F. Major Basin Name 
G. River Mile 

Washinqton 
Snohomish 
T32N R4E 
48°12 1 122°17' 
Stillaguamish River 
Stillaquamish 
0.0/9.3 

HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 20 Ft. MSL 
B. Downstream Elevation of Reach 0 Ft. MSL 
C. Total Available Head in Reach 20 Ft. 
D. Average Slope in Reach 2.15 Ft./Mi. 
E. Drainage Area above Reach Mouth 669.2 .Sq.Mi. 
F. Inflow Classification Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoretical Annual Energy Plant I 
Percentage CFS Plant Size Available Factori 

MW GWH 
95 635 1.11 9.68 1.00 
80 1130 1. 92 15.9 0.95 
50 3570 6.04 40.2 0.76 
30 4830 8.18 47.3 0.66 
10 8180 13.9 57.0 0.47 

-~----

IV. TYPICAL ANNUAL HYDROGRAPH QMR = 4352 cfs 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # 01-QOZ-OOO-OOO-OOO-ROOQ2 

I. LOCATION 
A. State Wi'lc;hinatnn 
B. County Snnhnmic;h 
C. Township, Range T?RN RfiF 
D. Latitude, Longitude 47°52' 122°05 I 

E. Stream Name Snohomish 
F. Major Basin Name Snohomish 
G. River Mile 12.2/18.7 

II . HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 14 
B. Downstream Elevation of Reach 4 
C. Total Available Head in Reach 10 
D. Average Slope in Reach 1.54 
E. Drainage Area above Reach Mouth 1587.2 
F. Inflow Classification Regulated 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoretical Annual Energy 
Percentage CFS Plant Size Avail ab 1 e 

MW GWH 
95 1800 1.52 13.3 
80 3880 3.29 26.8 
50 7480 6.33 44.4 
30 11100 9.38 __5_5_.0 
10 18190 15.4 64.7 

Ft. MSL 
Ft. MSL 
'Ft. 
h./Mi. 
Sq.Mi. 

Plant 
Factor 

1.00 
_Q_c9__3_ 
_Q .BQ_ 

0.67 
0.48 

IV. TYPICAL ANNUAL HYDROGRAPH QMR = 9474 cfs 
~ 6 
0 ...-

LL. 

';0 5 
::I 
c 
c 

c::( 

4 
c::n 
> 

c::( 

'+-0 3 
0+' 

0~ 

·~~ 2 
roLL-

0::: 
>, 

.c 
+' 
c 
~ 

c::n 
> 

c::( 

-

-
1-

_.._ .. - ·· 

~ 

p y 

~ 

-
g ~ep 

WZ-275 

/C:.;>C. FLATT C.il~ ~---l···-.-···-···-·.-·-···-···-···-···~ I / V I CTc ~; A / co:-..cR::TE j oo<.:.:-..c:;.:.·, I s.:.r.~:~~ c.~: j 

!~ ' ' I ' I I I I I I : . 

~IL;--·--w_-~.- : : i i~ , sc.- ....... _ 1 _ .. ... -~ "P ·· e- ' s;:.c ,,.,;. ,.::- • ! 1 "ffi_ 1 w~ :-..- . cnc.. 1 R 1T .~ •• L . i 1 - , 

! I 'VJ 1• i ! I : 
, , , , I I ! 
! ~ c~.:.- · s ' : 
i 50:.:.Cn > huOU1;.M , Y.:. K,:.~.l. : l • .l.L!.. .l. .... t..Ll. : ;>1,~~ -~t :. 'O i 
I )_ ! : : I 

~
I ~-, i 

··- .. ·~---------:-··=------~---···; j 

v :.li.CO:.JVER I T HE :;:.;,L~S ? i: .'i:JL::-:- c:-; I / J 

LOCAT.C I>S FOR USGS ;o 25J,CCO r.~.:.;:o S~R I C:S 

.. ... L 



• 

• 

• 

• 

• 

• 

• 

I 

• 



REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # Ol-020-000-000-000-R0001 

I. LOCATION 
A. State Washinqton 
B. County Kinq 
C. Township, Range T26N R4E 
D. Latitude, Longitude 47°45 1 122°15 1 

E. Stream Name Sammamish 
F. Major Basin Name Sammamish 
G. River Mile 0.0/4.7 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach Ft. MSL 
B. Downstream Elevation of Reach Ft. MSL 
C. Total Available Head in Reach Ft. 
D. Average Slope in Reach t./Mi. 
E. Drainage Area above Reach Mouth 241 5 Sq.Mi. 
F. Inflow Classification Reaulated 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge 
Percentage CFS 

95 83.0 
80 llA 
50 ?t;j; 

30 441 
10 720 

IV. TYPICAL ANNUAL HYDROGRAPH 
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Theoretical Annual Energy Plant 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

1. North Coast Basin 
Lewis and Clark River 02-500-003-000-000-ROOOl thru R0003 1-1 to 1-3 
Youngs River & Tribs. 02-500-005-000-000-ROOOl thru R0004 1-4 to· 1-12 
Big Creek -02-500-011-000-000-ROOOl thru R0002 1-13 to 1-14 
Gnat Creek 02-500-013-000-000-ROOOl thru R0002 1-15 to 1-16 
Clatskanie River 02-500-015-000-000-ROOOl thru R0003 1-17 to 1-19 
Beaver Creek 02-500-017-000-000-ROOOl thru R0002 1-20 to 1-21 
Necanicum River 02-505-000-000-000-ROOOl thru R0004 1-22 to 1-25 
Elk Creek 02-510-000-000-000-ROOOl thru R0002 1-26 to 1-27 
Nehalem River & Tribs. 02-515-000-000-000-ROOOl thru R0019 1-28 to 1-70 
Miami River 02-520-000-000-000-ROOOl thru R0003 1-71 to 1-73 
Kilchis River & Tribs. 02-525-000-000-000-ROOOl thru -008-000-000-R0002 1-74 to 1-80 . ! 

Wilson River & Tribs. 02-530-000-000-000-ROOOl thru -023-000-000-R0002 1-81 to 1-99 
Trask River & Tribs. 02-535-000-000-000-ROOOl thru -004-008-000-R0002 1-100 to 1-114 

I 

Tillamook River 02-540-000-000-000-ROOOl thru R0004 1-115 to 1-118 
Nestucca River & Tribs. 02-545-000-000-000-ROOOl thru R0007 1-119 to 1-133 
Little Nestucca River 02-550-000-000-000-ROOOl thru R0003 1-134 to 1-136 
Neskowin River 02-555-000-000-000-ROOOl thru R0002 1-137 to 1-138 

2A. UQQer Wi 11 amette Basin 

Willamette River Main Stem 02-500-060-000-000-R002l, R0022 thru R0024, R0025 2A- 1 ' 1 0-12' 72 
Long Tom River 02-500-060-151-000-ROOOl thru -010-R0013 2A-2 to 2A-9 
McKenzie River & Tribs. 02-500-060-172-000-ROOOl thru -095-R0002 2A-13 to 2A-71 

-

0 vi 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

Coast Fork Willamette River 
& Tribs. 02-500-060-187-000-ROOOl thru -015 ROOOl 2A-73 to 2A-89 

Middle Fork Willamette River 
& Tribs. 02-500-060-192-000~ROOOl thru -OOO-R0020 2A-90 to 2A-124 

2B. Mid-Willamette Basin 
Willamette River Main Stem 02-500-060-000-000-R0005, R0006, R0007 thru R0008 28- 1' 48, 50-51 

R0009 thru ROOll, R0012 76-78, 87 
R0013 thru R0014, R0015, R0016 92-93, 107, 184 
R0017 thru R0018, R0019 194-195, 208 
R0020 216 

Molalla River & Tribs. 02-500-060-036-000-ROOOl thru R0008 28-2 to 28-47 
Champoeg River 02-500-060-046-000-ROOOl 28-49 
Yamhill River & Tribs. 02-500-060-055-000-ROOOl thru -010-R0017 2B-52 to 2B-75 
Mill Creek & Tribs. 02-500-060-084-000-ROOOl thru R0004 2B-79 to 2B-86 
Rickreall Creek 02-500-060-089-000-ROOOl thru R0004 2B-88 to 28-91 
Luckiamute River & Tribs. 02-500-060-107-000-ROOOl thru R0009 28-94 to 28-106 
Santiam River & Tribs. 02-500-060-110-000-ROOOl thru -020-R0045 28-108 to 28-183 
Calapooia River 02-500-060-120-000-ROOOl thru R0009 28-185 to 28-193 
Marys River & Tribs. 02-500-060-131-000-ROOOl thru R0006 28-196 to 28-207 
Muddy Creek 02-500-060-134-000-ROOOl thru R0005 28-209 to 28-215 

~C. Lower Willamette Basin 
Scapoose Creek 02-500-039-001-000-ROOOl thru R0002 2C-l to 2C-2 
Willamette River Main Stem 02-500-060-000-000-ROOOl, R0002, R0003, R0004 2C- 3, 5, 41, 66 

0 vii 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

Johnson Creek 02-500-060-018-000-ROOOl 2C-4 
Clackamas River & Tribs. 02-500-060-024-000-ROOOl thru R0013 2C-6 to 2C-40. 
Tualatin River & Tribs. 02-500-060-029-000-ROOOl thru R0.009 2C-42 to 2C-65 

3. Sandy Basin 
Sandy River Main Stem 02-500-080-000-ROOOl thru R0002, R0003, R0004 3- 1-2, 5, 22 

R0005 thru R0007, R0008; R0009 25-26, 37, 43 
ROOlO, ROOll thru R0013 45, 48-50 

Gordon Creek 02-500-080-010-000-ROOOl thru R0002 3-3 to · 3-,.4 

Bull Run River & Tribs. 02-500-080-015-000-ROO.Ol thru R00.09 3-6 to 3-21 
Cedar Creek 02-500-080-020-000-ROOOl thru R0002 3-23 to 3-24 

I Salmon River & Tribs. 02-500-080-0.25-000-ROOOl thru R00.08 3-27 to 3-36 I 
Zig Zag River & Tribs. 02-500-080-030-00Q.,.RO.OOl thru R0003 3-38 to 3-42 
Cl ea·r Creek 02-500-080-035-000-ROOOl 3-44 
Lost Cre~.k 02-500-080-040-000-ROOOl thru R0002 3-46 to 3-47 

4. Hood Basin I 

I 

I 

Eagle Creek 02-500-125-000-000-ROOOl thru R0002 4-1 to 4-2 
Hood River & Tribs. 02-500-140-000-000-ROOOl thru -030-000-R0003 4-3 to 4-15 : 

Fifteenmile Creek 02-500-165-000-000-ROOOl thru R0002 4-16 to 4-17 I 

5. Deschutes Basin 

Deschutes River Main Stem 02-500-180~000-000-ROOOl thru R0005, R0007, R0009 thru ROOll 5- 1:-3, 17' 20-21 
R0013, R0015, R0017, R0018 36, 45, 50, 82 
R0019 thru R0021, R0022 thru R0024 92-94, 98-100 
R0025, R0026, R0027 114' 11 7 _}_ 120 

0 viii 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

White River & Tribs. · 02-500-180-013-000-ROOOl thru R0007 5-4 to 5-16 
Wapanitia Creek 02-500-180-017~000-ROOOl thru R0002 5-18 to 5-19 
Warm Springs River & Tribs. 02-500-180-019-000-ROOOl thru R0008 5-22 to 5-35 
Trout Creek & Tribs. 02-500-180-021-000-ROOOl thru R0006 5-37 to 5-44 
Shitike Creek 02-500-180-023-000-ROOOl thru R0004 5-46 to 5-49 
Metolius River & Tribs. 02-500-180-025-000-ROOOl thru -010-R0005 5-51 to . 5-69 

I 

Crooked River & Tri bs .· 02-500-180-030-000-ROOOl thru -003~R0001 5-70 to . 5-81 

Squaw Creek 02-500-180-040-000-ROOOl thru R0007 5-83 to 5-91 
Tumalo Creek 02-500-180~050-000~ROOOl thru R0003 5-95 to 5-97 
Little Deschutes River & Tribs 02-500-180-060-000-ROOOl thru R0007 5-101 to 5-113 
Fall River 02-500-180-080-000-ROOOl thru R0002 5-115 to 5-116 
Cultus River 02-500-180-090-000-ROOOl thru R0002 5-118 to 5-119 

6. John Dal Basin 
John Day River Main Stem 02-500-200-000-000-ROOOl thru R0002, R0003 thru R0015 6- 1-2, 6-18 

R0016 thru R0018, R0019 thru R0023 35-37, 40-44 
Rock Creek 02-500-200-020-000-ROOOl thru R0003 6-3 to 6-5 
North Fork John Day River & ' 

Tribs. 02-500-200-040-000-ROOOl thru R0008 6-19 to 6-34 
South Fork John Day River 

I 

02-500-200-060-000-ROOOl thru R0002 6-38 to 6-39 I 
I 

7. Umatilla Basin 

Umatilla River Main Stem 02-500-220~000-000-ROOOl thru R0006, R0007 thru R0009 7- 1-6, 8-10 
ROOlO thru ROOll 13-14 

0 ix 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

Wildhorse Creek 02-500-220-010-000-ROOOl 7-7 
Meacham Creek 02-500-220-015-000-ROOOl thru R0002 7-11 to 7-12 

8. Grande Ronde Basin 
Grande Ronde River Main Stem 02-500-240-060-000-R0005, R0006 thru R0009, ROOll 8- 8' 14-17' 30 

R0012 thru R0015, R0018 thru R0022 33-36, 40-44 
R0023 thru R0025 47-49 

Joseph Creek & Tribs. 02-500-240-060-004-R0004 thru ROOll 8-1 to 8-7 
Wenaha River & Tribs. 02-500-240-060-047-ROOOl thru ROOll 8-9 to 8-13 
Wallowa River & Tribs 02-500-240-060-082-ROOOl thru R0020 8-18 to 8-29 
Looking Glass Creek 02-500-240-060-085-ROOOl thru R0002 8-31 to 8-32 
Catherine Creek 02-500-240-060-140-ROOOl thru R0004 8-37 to 8-39 
Meadow Creek 02-500-240-060-181-ROOOl thru R0002 8-45 to 8-46 
Imnaha River Main Stem 02-500-240-100-000-ROOOl thru R0004, R0005 thru R0009 8- 50-53, 59-63 
Big Sheep & Little Sheep Creeks 02-500-240-100-023-ROOOl thru R0006 8-54 to 8-58 

9. Powder Basin 
Pine Creek 02-500-240-117-000-ROOOl thru R0003 9-1 to 9-3 
Powder River Main Stem 02-500-240-120-000-R0002 thru R0015 9-4 to 9-17 
Eagle Creek 02-500-240-120-010-ROOOl thru R0004 9-18 to 9-21 
Burnt River 02-500-240-123-000-ROOOl thru ROOlO 9-22 to 9-31 

10. Ma 1 heur Basin .. 
Malheur River Main Stem Below 

Warm Springs Dam 02-500-240-180-000-ROOOl thru R0009, ROOlO thru R0012 10- 1-9, 12-14 

0 X 





OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

North Fork Malheur River 02-500-240-180-015-ROOOl thru R0002 10-10 to 10-11 
Malheur River Above Warm 
Springs Reservoir 02-500-240-180-000-R0013 thru R0018 10-15 to 10-20 

~1. Owyhee Basin 
Owyhee River Below Owyhee Dam 02-500-240-200-000-ROOOl thru R0020 11-1 to 11-3 
Owyhee River Main Stem Above 

Owyhee Reservoir 02-500-240-200-000-R0070 thru ROllO, ROllS 11- 4-8, 12 
R0122 thru R0171 18-23 

Crooked Creek 02-500-240-200-003-ROOOl thru R0004 11-9 to 11-11 
Jordan Creek 02-500-240-200-005-ROOOl thru R0007 11-13 to 11-17 

~2. Malheur Lake Basin 
Silvies River 02-000-012-001-000-ROOOl thru R0004 12-1 to 12-4 
Donner und Blitzen River 02-000-012-002-000-ROOOl thru R0004 12-5 to 12-8 

~3.Goose and Summer Lakes Basin 
Chewaucan River 02-000-013-000-000-ROOOl thru R0005 13-1 to 13-5 

~4. Klamath Basin 
Jenny Creek 02-000-014-001-000-ROOOl thru R0004 14-1 to 14-4 
Klamath River 02-000-014-002-000-ROOOl thru R0003 14-5 to 14-7 
Williamson River Main Stem 02-000-014-003-000-ROOOl, R0002 thru R0006 14- 8, 26-30 
Sprague River & Tribs. 02-000-014-003-001-ROOOl thru R0017 14-9 to 14-25 .. 

0 xi 





OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

15. Rogue Basin 

Rogue River Main Stem 02-900-000-000-000-ROOOl, R0002, R0003 t~ru R0004, R0005 15..- 1 ' 6' 8-9' 49 
R0006 thru R0007, R0008 thru R0009 52-53, 55-56 
ROOlO, ROOll, R0012, R0013 61' 63, 65, 68 
R0014, R0015, R0016, R0017 83' 89' 94, 1 01 
R0018, R0019, R0020 103, 106, 111 
R0021 , R0022 thru R0023 125' 128-129 
R0024 thru R0027 132-135 

Lobster Creek & Tribs. 02-900-002-000-000-ROOOl thru -010-000-R0002 15-2 to 15-5 
Quosatana Creek 02-900-005-000-000-ROOOl 15-7 
Illinois River & Tribs. 02-900-015-000-000-ROOOl thru -095-000-R0002 15-10 to 15-48 
Shasta Costa Creek 02-900-018-000-000-ROOOl thru R0002 15-50 to 15-51 
Mule Creek 02~900-020-000-000-ROOOl 15-54 
Grave Creek & Tribs. 02-900-030-000-000-ROOOl thru R0003 15-57 to 15-60 
Galice Creek 02-900-035-000-000-ROOOl 15-62 
Taylor Creek 02-900-045-000-000-ROOOl 15-64 
Jumpoff Joe Creek 02-900-050-000-000-ROOOl thru R0002 15-66 to 15-67 

I -
Applegate River & Tribs. 02-900-055-000-00Q-ROOOl thru R0008 15-69 to 15-82 
Evans Creek & Tribs. 02-900-060-000-000-ROOOl thru R0003 15-84 to 15-88 
Bear Creek 02-900-065-000-000-ROOOl thru R0004 15-90 to 15-93 
Little Butte Creek & Tribs. 02-900-075-000-000-ROOOl thru -015-000-R0002 15-95 to 15-100 
Trail Creek 02-900-080-000-000-ROOOl 15-102 
Elk Creek 02-900-090-000-000-ROOOl thru R0002 15-104 to 15-105 
Big Butte Creek & Tribs. 02-900-095-000-000-ROOOl thru -015-000-R0002 15-107 to 15-110 

0 xii 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

South Fork Rogue River & Tribs. 02-900-105-000-000-ROOOl thru R0005 15-112 to 15-124 
Mill Creek 02-900-115-000-000-ROOOl thru R0002 15-126 to 15-127 
Union Creek 02-900-120-000-000-ROOOl thru R0002 15-130 to 15-131 

16. Umpqua Basin 

Umpqua River Main Stem 02-700-000-000-000-ROOOl, R0002 thru R0003, R0004 thru R0006 16- 1, 12-13, 19-21 
R0007 thru R0012, R0013 28-33, 39 

Smith River & Tribs. 02-700-002-000-000-ROOOl thru R0008 16-2 to 16-11 .. 
I 

Mill Creek & Tribs. 02-700-011-000-000-ROOOl thru -005-000-R0002 16-14 to 16-18 I 

I 

Elk Creek 02-700-020-000-000-ROOOl thru R0006 16-22 to 16-27 
Calapooya Creek 02-700-030-000-000-ROOOl thru R0005 16-34 to 16-38 
North Umpqua River & Tribs. 02-700-100-000-000-ROOOl thru R0015 16-40 to 16-74 
South Umpqua River & Tribs. 02-700-200-000-000-ROOOl thru R0017 16-75 to 16-114 

17. South Coast Basin 
Coos River & Tribs. 02-810-000-000-000-ROOOl thru -009-0ll-OOO-R0002 17-1 to 17-18 
Coquille River & Tribs. 02-825-000-000-000-ROOOl thru -008-QOO-OOO-R0007 17-19 to 17-49 
Floras Creek & Tribs. 02-835-000-000-000-ROOOl thru -002-000-000-R0002 17-50 to 17-53 
Sixes River 02-840-000-000-000-ROOOl thru R0004 17-54 to 17-57 
Elk River 02-845-000-000-000-ROOOl thru R0004 17-58 to 17-61 
Euchre Creek 02-850-000-000-000-ROOOl thru R0002 17-62 to 17-63 
Hunter Creek 02-950-000-000-000-ROOOl 17-64 
Pistol River & Tribs. 02-955-000-000-000-ROOOl thru R0003 17-65 to 17-68 
Chetco River & Tribs 02-960-000-000-000-ROOOl thru R0008 17-69 to 17-80 

0 xiii 
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OREGON REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGES 

Winchuck River & Tribs. 02-965-000-000-000-ROOOl thru R0002 17-81 . to 17-82 
North Fork Smith River & 
Tribs. 02-968-000-000-000-ROOOl thru R0003 17-83 to 17-86 

18. Mid-Coast Basin 
Salmon River & Tribs. 02-605-000-000-000-ROOOl thru R0003 18-1 to 18-5 
Schooner Creek 02-610-000-ooo~ooo~Roool thru R0002 18-6 to 18-7 
Drift Creek 02-615-000-000-000-ROOOl thru R0003 . 18-8 to 18-10 
Siletz River & Tribs. 02-620-000-000-000-ROOOl thru -060-000-000-R0002 18-11 to 18-36 
Yaquina River & Tribs. 02-625-000-000-000-ROOOl thru R0007 18-37 to 18-51 
Beaver Creek 02-630-000-000-000-ROOOl thru R0002 18-52 to 18-53 
Alsea River & Tribs. 02-635-000-000-000-ROOOl thru .. Q50.-000-0QO .... R000.3 18-54 to 18-81 
Yachats River 02-640-000-000-000-ROOOl thru R0002 18-82 to 18-83 
Tenmile Creek 02-645-000-000-000-ROOOl thru R0002 18-84 to 18-85 
Big Creek 02-650-000-000-000-ROOOl thru R0002 18-86 to 18-87 
Siuslaw River & Tribs. 02-655-000-000-000-ROOOl thru -062-000-000.-ROOOl 18-88 to 18-133 
Siltcoos River & Tribs. 02-660-000-000-000-ROOOl thru -025-000-000-R0002 18-134 to 18-138 
Tahkenitch Creek 02-665-000-000-000-ROOOl 18-139 

0 xiv 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH I 02-500-003-000-000-ROOOl 

I. LOCATION 
A. State Oregon 

II. 

· B. County 
C. Township, Range 
D. Latitude, Longitude 
E. Stream Name 
F. Major Basin Name 
G. Rher Mile 

r.latsoo 
T7N. R9W, Sec. 7 
46° 05'N,TI3..- 52'W 
Lewis & Clark Riyer 
Nnrr-h Coast 
0.0 to 10.0 

HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 38 
B. Downstream Elevation of Reach 0 
c. Total Available Head in Reach 38 
D. Average Slope in Reach 3.8 
E. Drainage Area above Reach Mouth 60.7 
F. Inflow Classification Natural 

Ft. MSL 
Ft. MSL 
Ft. 
Ft./M1. 
Sq.Mi. 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS -----------------------------------------------------------------
I EXCF.EDAU::E I DISCIIJ\RCE I THEOOETICAL I ANNUAL ENERGY I PLANT I 
I PERCENTAGE I CFS I PLANT SIZE I AVAILABLE I FlCIOO I 
I I I MW I G\'IH I I 

-----------------------------------------------------------------
I 95 I 13.3 I .04 I • 38 I 1.000 I 

r eo I 25.5 I .08 I .68 I .940 I 

I 50 I 114.3 I .37 I 2.30 I • 715 I 

I 30 I 254.5 I .82 I 3.89 I .541 I 

I 10 I 653.3 I 2.10 I 6.14 I • 333 I 

-----------------------------------------------------------------
IV. TYPICAL ANNUAL HYDROGRAPH AVG. ANNUAL FLOW = 252 CFS 
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U.S.G.S. TOPO SERIES 
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REACH HYDRO POTENTIAL CHARACTERISTICS 
REACH I 02-500-003-000-000-R0002 

I. LOCATION 
A. State 

· B. County 
C. Township, Range 
D. Latitude, Longitude 
E. Stream Name 
F. Major Basin Name 
G. River Mile 

Ore12.on 
Clat:Hon 
TnN~_R9W. Sec.l8 
q5° 5B'N 121° 52'W __ 
Lewis & Clark Biyer 
Nort:h Coal'!t 
10.0 to 19.0 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 538 Ft. MSL 
B. Downstream Elevation of Reach 38 Ft. MSL 
C. Total Available Head 1n Reach soo Ft. 
D. Average Slope in Reach 55.6 Ft./Mi. 
E. Drainage Area above Reach Mouth 40. ·3 · Sq.Mi. 
F. Inflow Classification Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

I EXCEEDAOCE I DISCHARGE I THEOOETICAL I ANNUAL ENERGY I PLANT I 
I PERCENTAGE I CFS I PLANT SIZE I AVAILABLE I FACTOO I 
I I I MW I GVH I I 
-----------------------------------------------------------------
I 95 I 8.5 I • 36 I 3.16 I 1.000 I 
I 80 I 16.4 I .70 I 5.74 I .940 I 
I 50 I 72.6 I 3.08 I 19.28 I • 716 I 
I 30 I 163.7 I 6.94 I 32.81 I • 540 I 
I 10 I 420.1 I 17.80 I 51.84 I .332 I 

IV. TYPICAL ANNUAL HYDROGRAPH AVG. ANNUAL FLOW = 162 CFS 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH I 02-500-003-000-000-ROOOJ 

I. LOCATION 
A. State Oregon 

· B. County 
C. Township, Range 
D. Latitude, longitude 
E. Stream ·Name 
F. Major Basin Name 
G. River Mile 

Clatsop 
T6N. R9W~ Sec.22 
45° 59'N,l23° 47'W 
Lewis & Clark River 
North Coast 
19.0 to H.W. 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach -- Ft. MSL 
B. Downstrea111 Elevation of Reach -- Ft. MSL 
C. Total Available Head in Reach 66 Ft. 
D. Average Slope in Reach -- Ft./Mi. 
E. Dr a 1 nage Area above Reach Mouth 17. 5 Sq. Mi. 
F. Inflow Classification Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
~NEB§!_~~~~I~BJ~TI~~------~------------------------------------
1 EXCEEDAN:E I DISCHARGE I THEOOETICAL 1 ANNUAL ENERGY I PLANT I 
I PERCENTAGE I CFS I PLANI' SIZE I AVAILABLE I FJ\C'l'OR I 

IV. 

I I I MW I GWH I I 

-----------------------------------------------------------------
I 95 I 5.5 I .03 I • 27 I 1.000 I 

I 80 I 10.7 I .06 I .49 I .939 I 

I 50 I 46.4 I • 26 I 1.63 I • 716 I 

I 30 I 105.9 I .59 I 2.79 I .539 I 

I 10 I 271.7 I 1.52 I 4.42 I .332 I 

TfPfCAL-ANNUA[-HYDROG~------------A"G:-~~~-;1~-;~-lOS~~FS-

~ 6 -"'-

~ 5 1 I I I I I I I I I I I I 
&: 

:41 I I I I I I I I I I I I 
> 
< 

~- ~ 3 I I I I I I I I I I I I I 
~~ ..,_ 
IGL&. 

at: 
~ 

~ 1 
&: 

i 
1:7' 
> 
< 

0 1-3 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH I 02-500-005-000-000-ROOOl 

I. LOCATION 
A. State 

· B. County 
C. Township, Range 
D. Latitude, Longitude 
E. Stream Name 
F. Major Basin Name 
G. River Mile 

Oregon 
C1atsop 
T8N. R9W, Sec. 8 
46° 9'N,123° 50'W 
Youngs River 
North Coast 
0.0 to 1.8 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 1.0 Ft. MSL 
B. Downstream Elevation of Reach o Ft. MSl 
C. Total Available Head in Reach 1.0 Ft. 
D. Average Slope in Reach o.6 Ft./Mi. 
E. Drainage Area above Reach Mouth 119.3 ____ Sq.Mi. 
F. Inflow Classification Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
~;~~!-~~~£!~~!~!!~~-------------------------------------------
1 EXCEEDAt-CE I DISCHARGE I THEORETICAL I ANNUAL ENERGY I PLANT I 
I PERCENTAGE I CFS I PLANT SIZE I AVAII>.BLE I FACTOR I 
I I I f<I'J I GWH I 1 

-----------------------------------------------------------------
I 
I 
I 
I 
I 

95 
80 
50 
30 
10 

I 
I 
I 
I 
I 

30.6 I 
57.7 I 

265.2 I 
576.3 I 

1480.5 I 

.00 I 

.00 I 

.02 I 

.05 I 

.13 I 

.02 

.04 

.14 
• 23 
• 37 

I 1.000 I 
I • 941 I 
I • 713 I 
I . 544 I 
I . 334 I 

IV. -TfpffA[-ANNUAL-HYDROGRA~------------~~~~-~~~-;~~;-:-~~;~~~~ I 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH I 02-500-005-000-000-R0002 

I. LOCATION 
A. State 

· B. County 
C. Township. Range 
D. latitude. longitude 
E. Stream Name 
F. Major Basin Name 
G. River Mile 

Oregon 
Clatsop 
T7N, R9W,-Sec. 4 
46° 06'N 12lu-49'W 
Youngs Rfver 
Nord\ Coast 
1.-8 -f()o:ti 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 20 Ft. MSL 
B. Downstream Elevation of Reach 1.0 Ft. MSL 
C. Total Available Head in Reach 19.0 Ft. 
D. Average Slope in Reach 4.1 Ft./Mi. 
E. Drainage Area above Reach Mouth 97.1 Sq.Mi. 
F. Inflow Classification · Natural 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS . -----------------------------------------------------------------
I EXCEEilA.OCE I DISCHARGE I THEORETICAL I ANNUAL ENERGY I PLANT I 
I PERCENTAGE I CFS I PLANT SIZE I AVAILABLE I F!ICTOO I 
I I I MW I GWH I I 

-----------------------------------------------------------------
I 95 I 24.9 I .04 I • 35 I 1.000 I 

I 80 I 4.7 .2 I .08 I .63 I .94.1 I 

I 50 I 215.7 I .35 I 2.17 I • 714. I 

I 30 I 471.5 I .76 I 3.61 I • 543 I 

I 10 I 1211.2 I 1.95 I 5.70 I • 334 I 

-----------------------------------------------------------------
IV. TYPICAL ANNUAL HYDROGRAPH AVG. ANNUAL FLOW = 468 CFS 
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FEASIBILITY • TRANS~USSIOtl AND LOAD RESTRAINTS 

FEASIBILITY RESTRAtNT TRANS~tiSSION AtiD LOAD CONSIDERATlONS -REACH 
DISTANCE DISTANCE 

IDENTIFICATION SPECIAL TO LINE LOCAL TO 
NUt·tBER LAND USE UTILITY BUILDING FISH NEAREST LINE CAPACITY MARKET CITY >1000 

RESTRICTIONS DJSPLACEt·1EUT DISPLACEMENT PROBLEHS M11es KVA Hiles 

02-500-

003-000-000-R0001 X X X X 1. 2 115-PPL 1 '2 6.0 
003-000-000-R0002 - X - X 1. 9 115-PPL 1 '2 2.5 1 
003-000-000-R0003 - - - X 5.4 115-PPL 1 '2 6.0 
005-000-000-R0001 X X X X 0.2 115-PPL 1 '2 1. 0 
005-000-000-R0002 - X X X 1. 0 230-B 1 '2 4.8 

I 

005-006-000-R0001 - X X X 4.8 115-PPL - 9.0 
005-006-002-R0001 - X X X 5.2 230- B - 8.8 
005-006-002-R0002 - X X X 5.2 230-B - 9.0 
005-006-003-R0001 - X - X . 6. 2 115-PPL - 9.0 
005-006-003-R0002 - X - - 7. 6 115-PPL - 10.0 
005-000~000-R0003 X - - X 3.8 .115-PPL - 6.8 

005-000-000-R0004 - - - - 7.0 115-PPL - 8.8 
Oll-OOO-OOO-R0001 - X X X 1.8 230-B 1 '2 13.8 

0 1-6 
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FEASIBILITY, TRANS~USSIOtl AND LOAD RESTRAINTS 

FEASIBILITY RESTRAtNT TRAUS~IISSJON AND LOAD CONSIDERATlONS 
REACH 

DISTANCE DISTANCE IDENTIFICATION SPECIAL TO LINE LOCAL TO 
NUt·1BER LAND USE UTILITY BUILDING FISH NEAREST LINE CAPACITY MARKET CITY >1000 

RESTRICTIONS 0 I SPLACHIEUT DISPLACEMENT PRO BLOtS Hiles KVA Miles 

02-500-

011-000-000-R0002 - - - X 5.4 230.-B - 17.0 
013-000-000-R0001 - - - X 4.0 115-B - 15.0 
013-000-000-R0002 - - - X 1. 3 115-B - 15.8 J 

015-000-000-R0001 - X X X 1. 5 115-B 1 1. 2 
015-000-000-R0002 - - X X 1 . 8 2-230-B - 5.8 I 

015-000-000-R0003 - - X X 2.8 2-230-B - 7.0 
017-000-000-R0001 - X X X 1. 8 115-B 1 5.0 
017-000-000-R0002 - X X - 1. 7 115-B - 2.8 

02-505-

000-000-000-R0001 - X X X 0.3 115-PPL 1 , 2 1.8 
000-000-000-R0002 - X X X 0.8 115-PPL 1 '2 5.0 
000-000-000-R0003 - X X X 2.2 115-PPL - 8.2 
OOO-OOO-OOO-R0004 - X X X 4.0 115-PPL - 9.0 

0 1--7 
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REPORT VOLUME CONTENTS 

Volume A Main Report and Sample Appendices 

Volume B Appendix I~ Washington Reach Data Tables 

Volume c Appendix I' Washington Reach Data Tables continued 

Volume D Appendix I' Washington Reach Data Tables continued 

Volume E Appendix II Oregon Reach Data Tables 

Volume F Appendix II Oregon Reach Data Tables continued 

Volume G Appendix II Oregon Reach Data Tables continued 

Volume H Appendix III Idaho, Nevada and Wyoming Reach Data Tables 

Volume I Appendix III Idaho, Nevada and Wyoming Reach Data Tables 
continued 

Volume J Appendix IV Montana Reach Data Tables 

i i 
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STREAr1 DESCRIPTIOn 

I. Bear River 
A. Main Stem 
B. Malad River 

I I.. Kootenai River 
A. Main Stem 
B. Minor Trib. to Kootenai 
C. Moyie River 
D. Boulder Creek 

III. Pend Oreille River 
A. Priest River & Trib. 
B. Pack River & Trib. 
C. Lightning Creek 

IV. Spokane River 
A. Main Stem 
B . . Coeur d'Alene River 

1. So. Fk. Coeur d'Alene & Trib. 
2. No. Fk. Coeur d'Alene & Trib. 
3. Minor Trib. to Coeur d'Alene 

C. St. Joe River 
1. Main Stem 
2. St. Maries River & Trib. 
3, Minor Trib. to St. Joe 

V. Snake River (Idaho) 
A. Main Stem 
s -~-- Pa.l ouse River 
C. Clearwater River 

1. Main Stem 
2. Potlatch River 

T/\DLE I 

I 0/\HO RE/\CH I flOE X 

REACH rwrlBER 

03-250-
-000-000-000-R0002 thru R0022 
-010-000-000-ROOOl 

03-500-500-
-000-000-R0002 
-010-000-ROOOl thru 090-000-R0006 
-100-000-ROOOl thru R0009 
-110-000-R0001 thru R0003 

03-500-480-
-251-000-R0002 thru R0012 
-275-000-R0002 thru ROOlO 
-350-010-ROOOl thru R0003 

03-500-420-
-000-000-R0001 
-504-000-R0002 thru R0005 · 
-504-010-R0002 thru ROOlO 
-504-020-R0002 thru R0004 
-504-000-R0019 thru R0034 

03-500-420-502 
-502-000-R0002 thru R0044 
-502~010-R0002 thru ROOlO 
-502-000-ROOll thru R0041 

03-500-240-
-000-000-R0002 thru R0058 
--Q20-000-R0002 th'ru R0008 

03-500-240-040-
-000-R0002 thru R0028 
-005-R0002 thru R0006 

1 

PI\GE 

I 1-I 9 
r 10 

I 11 
I 12-I 16 
I 17-I 20 
I 21-I 22 

I 23-I 32 
I 33-I 37 
I 38-I 39 

I 40 
I 41-I 51 
I 52-I 56 
I 57-I 58 
I 59-I 64 

I 65-I 78 
I 79-I 84 
I 85-I 91 

I 92-I 126 
I 140-I 143 

I 144-I 150 
I 151-I 153 
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STREAt1 DESCRIPTIOtJ 

v. Snake River (can't) 
c. Clearwater River (Can't.) 

3. No. Fk. Clearwater & Trib. 
4. Minor Trib. to Clearwater 
5. Middle Fork Clearwater 

a. Lochsa River & Trtb. 
b. Selway River & Trib. 

6. So. Fk. Clearwater & Trib. 
D. Salmon River 

1. Main Stem 
2. Slate Creek 
3. Little Salmon River & Trib. 
4. Minor Trib. to Salmon 
5. So. Fk. Salmon & Trib. 
6. Minor Trib. to Salmon 
7. Middle Fork Salmon & Trib 
8. Panther Creek 
9. North Fork Salmon 

10. Lemhi River & Trib. 
11. Pahsimeroi River & Trib. 
12. Warm Springs ,Creek 
13. East Fork Salmon & Trib. 
14. Minor Trib. to Salmon 

E. Wildhorse River 
F. Weiser River 

1. Main Stem 
2. Minor Trib. to Weiser 

G. Payette River 
1. Main Stem 
2. Squaw Creek 
3. No. Fk. Payette & Trib. 

TADLE I 
IDAHO REACH I tJDEX 

REACH tWt1BER 

03-500-240-040-
-010-R0004 thru R0062 
-012-R0002 thru 014-R0004 
-020-R0240 
-020-R0005 thru R0070 
-020-R0100 thru R0235 
-025-R0002 thru R0032 

03 ... 500-240-080-
-OOO-R0002 thru R0084 
-002-R0006 
-010-R0002 thru R0008 
-012-R0012 thru 018-R0022 
-020-R0002 thru R0022 
-022-R0028 thru -025-R0040 
-030-R0002 thru ·R0052 
-040-R0002 thru R0004 
-045-R0002 
-050-R0002 thru R0014 
-060-R0002 thru R0008 
-070-R0058 
-080-R0002 thru R0008 
-082-R0064 thru 088-R0080 ( 

03-500-240- ! 05 -000~R0002 
03-500-240-140-

-000-R0001 thru R0019 
-060~R0001 thru 120-R0001 

03-500-240-160-
-OOO-R0001 thru R0017 
-060-ROOOl thru R0005 
-100-R0001 thru R0033 

2 

P/\GE I 

I 154-I 177 
I 178-I 180 
I 181 
I _132-I 196 
I 197-I 220 
I 221-I 230 

I 231-I 258 
I 259 
I 260-I 263 
I 264-I 266 
I 267-I 277 
I 278-I 281 
I 282-I 307 
I 308-I 309 
I 310 
I 311-I 317 
I 318-I 321 
I 322 
I 323-I 326 
I 327-I 331 
I 332 

I 333-I 342 
I 343-I 345 

I 346-I 352 
I 353-I 355 
I 356-I 365 
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T/\DLE I 
I 0/\HO RE/\CH I tJDEX 

S.TREAr1 DESC R I PT I OtJ REACH r~Uf1BER P/\GE 

v. Snake River (con•t) 
G. Payette River (con•t) 03-500-240-160-

4. South Fork Payette & Trib. -180-R0003 thru R0051 . I 366- I 377 
5. Middle Fork Payette & Trib. -200-R0021 thru R0025 I 378-I 380 

H. Boise River 03-500-240-220-
1. Main Stem -OOO-R0001 thru R0013 I 381-I 388 
2. Mores Creek. & Tri b. -030-R0001 thru R0007 I 389-I 391 
3. South Fork Boise & Trib. -150-R0001 thru R0023 I 392-I 399 
4. North Fork Boise & Trib. -170-R0001 thru R0005 I 400-I 402 
5. Middle Fork Boise & Trib. . -190-R0001 thru R0007 I 403-I 406 

I. Owyhee River (Idaho) 03-500-240-200-
1. Main Stem -OOO-R0002 thru R0012 I 407-I 412 
2. Jordan Creek -010-R0002 thru R0004 I 415-I 416 
3. South Fork Owyhee -020-R0002 thru R0004 I 417-I 418 

J. Owyhee River (Nevada) 05-500-240-200-
1. Main Stem -OOO-R0013 thru R0014 I 413-I 414 
2. South Fork Owyhee -020-R0006 thru R0010 I 419-I 421 

K. Bruneau River (Idaho) 03-500-240-240-
1. Main Stem -OOO-R0002 thru R0004 I 422-I 423 
2. West Fork ·Bruneau -030-R0002 thru R0008 I 424-I 427 
3. Jarbridge River -030-R0016 thru R0018 I 429-I 430 

L. Bruneau River (Nevada) 05 .. 500-240-240-
1. West Fork Bruneau -030-R0009 I 428 

M. Wood River Basin 03-500-240-242 
1. Malad River -OOO-ROOQ4 thru R0008 I 431-I 433 
2. Big Wood River & Trib. -010-R0002 thru R0026 I 434-I 446 
3. Little Wood River & Trib. -020-R0004 thru R0016 I 447-I 453 

N. Salmon Falls Creek (Idaho) 03-500-240-244-
1. Main Stem -OOO-R0002 thru R0010 I 454-I 456 

0. Salmon Falls Creek (Nevada) 05-500-"240-244-
1. Main Stem -OOO-R0012 thru R0014 I 457-I 458 

3 
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T/\DLE I 
I 0/\HO RE/\CH I flOE X 

STREAr1 DESCRIPTIOiJ REACH tWflBER PI\GE 

v-. Snake River (can't) 
. P. Lost River Basin 03-500-240-250-

1. Big Lost River & Trib. -OOO-R0002 thru R0012 I 459~I 463 
2. Little Lost River & Trib. -020-R0004 thru R0006 I 464-I 465 
3. Birch Creek -040-R0002 thru R0004 I 466-I 467 

Q. Minor Tributaries to Snake River 03-500-240-
1. Box Canyon Springs -246-000-R0001 I 468 
2. Deep Creek -248-000-R0001 I 469 
3. Mud Creek -252-000-R0001 I 470 
4. Niagara Springs -254-000-R0001 I 471 
5. Cedar Draw -256-000-R0001 I 472 
6. Rock Creek -258-000-R0001 I 473 

R. Portneuf River · 03-500-240-260-
1. Main Stem -OOO-R0002 thru R0012 I 474-I-478 
2. Marsh Creek -010-R0002 thru R0006 I 479-I 480 

s. Mudl ake ·Basin 03-500-240-262-
1. Medicine Lodge Creek -OOO-R0002 thru R0004 I -481-I 482 

T. Blackfoot River 03-500-240-280-
1. Main Stem -OOO-R0002 thru R0016 I 483-I 491 

u. Willow Creek 03-500-240-288-
1. Main Stem -OOO-R0002 thru R0004 I 492-I 493 

v. Henry's Fork (Idaho) 03-500-240-300-
1. Main Stem -OOO-R0002 thru R0018 I 494-I 501 
2. Teton River -010-R0002 thru R0018 I 50£- I 508 
3. Falls River -020-R0002 thru R0006 I 510-I -512 

a. Minor Trib. to Falls River -020-ROOi2 thru R0016 I 515-I 517 
4. Warm River -030-R0002 thru R0004 I 522-I 523 

w. Henry's Fork (Wyoming) 06-500-240-300-
1. Teton River & Trib. -010-R0014 I 509 
2. Falls River -020-R0008 thru R0020 I 513-I 514 

a. Minor Tributari~s ~020-R0010 thru R0024 I 518-I 521 

4 
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T/\CLE I 

I Of\HO REACH I rJDEX 

STREAr1 DESCRI PT I OtJ REACH rWflBER P/\GE 

VI. Snake River (Wyoming) 06-500-240-000-
A. Main Stem -OOO~R0002 thru R0028 I 127-I 139 
B. Salt River (Wyoming) 06-500-240-307-

1. Main Stem -OOO-R0002 thru R0006 I 524-I 526 
2. Strawberry Creek -020-R0002 I 527 
3. Swift Creek -040-R0002 I 529 
4. Crow Creek -010-R0002 thru R0004 I 530-I 531 

c. Salt River (Idaho) 03-500-240-307-
1. Stump Creek -030-R0002 I 528 

D. Greys River 06-500-240-309-
1. Main Stem -OOO-R0002 thru R0010 I 532-I 536 
2. Little Greys River -010-R0002 I 537 

E. Hoback River 06-500-240-311,.. 
1. Main Stem -OOO-R0002 thru ROOlO I 538-I 542 
2. Minor Tributaries -010-R0002 thru 020-R0002 I 543- I 544 

F. Gras Ventre River 06-500-240-315-
1. Main Stem -OOO-R0002 thru R0012 I 545-I 550 
2. 'Minor Tributaries -010-R0002 thru 020-R0006 I 552-I 553 

G. Spread Creek 06-500-240-317-000-R0804 I 554 
H. Buffalo Fork 06-500-240-319-

1. Main Stem -OOO-R0002 thru R0006 I 555-I 557 
2. Minor Tributaries -020-R0002 thru 030-R0002 I 558-I 559 

I . Minor Tributaries 06-500-240-
1. Pacific Creek -321-000-R0002 I 560 
2. Lewis River -323-000-R0002 I 561 
3. Coulter Creek -325-000-R0002 I 562 
4. Heart River -327-000-R0002 I 563 

5 
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TABLE !I 

FEASIBILITY, TRA N9·HSSIOtJ AND LOAD f?ESTC?AUlTS 

IDAHO 
FEASIBILITY RESTRA INT TRAN St·1!SSIO t~ f>.ND LOAD CONS IDE RATIO NS 

::EACH * 
IDEN7IFICATION 

DISTANCE DISTANCE 
SPECIAL TO LINE LOCAL TO 

~LH~B ER LA ND US E UTILITY BUILDING FISH NEAREST LINE CAPACITY ~·1ARKET CITY> 1000 
RESTRICTIONS 0 I SP LAC DlEtH DISPLACEMENT PROBLH1S ~1i 1 es KVA Miles 

03-250-000-000 BEAR RIVER BASIN 
Bear R Main Stem 
OOOR0002- <1 46 (IP) 1 '2 ,3 2 
OOOR0004 <1 230 (U) 1 '2 9 

OOOR0009 3 138 (U) 1 ,3 17 
OOOR0010 1 46 (U) 1 '3 1 
OOOROOll <1 138 (U) 1 '3 6 
OOOR0013 2 46 (U) 1 '3 3 

OOOR0014 X <1 46 (U) 1 '3 12 
OOOR0020 X <1 69 (U) 1 '2 ,3 8 
OOOR0022 X 3 345 (PPL) 1 ,2 ,3 15 

03-250-010-000 BEAR RIVER TRIBUTARIES 
r-~alad River 
OOOROOOl X <1 138 ( u) 1 '3 12 

IP = Idaho Power Company U = Utah Power Company PPL = Pacific Power & Light Co. 
* Distance in air miles to nearest city with population greater than 1000 

6 
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TABLE II 
FEASIBIL !TY , TRA NSMISSION AND LOA8 ~ESTRAI~TS 

1Ht1 

FEASIBILITY RESTRAINT TRANSt·1!SSION .li.NO LOAD CONSIDE R.>H!ONS 

~EACH 

IDE~·;-:-IFICATION 
DISTANCE DISTANCE 

SPECIAL TO LINE LOCAL TO 
:1u~~BER LA ND USE UTILITY BUI LDING FISH NEAREST LINE CAPACITY ~1ARKET CITY>lOOO 

RE STRICTI ONS DIS PLACHlErlT DI SPLACEMENT PROBLE~1S t·1i 1 es KVA t·~i 1 es 

03-500-500-000 KOOTENAI RIVER BASIN 
Kootenai River I 

OOOR0002 X <1 115 (B) 1.,2,3 10 

03-500~500-010 KOOTENAI RIVER TRIBUTARIES 
Boundary Creek 
OOOR0001 X 22 25 (BF) 1 '3 24 
03-500-500-020 
Smith Creek 
OOOR0001 21 25 (BF) 1 ,3 20 

03-500-500-090 
Deep Creek 

115 (B) OOOR0002 X X 4 1 '3 4 

OOOR0004 X 2' 115 (B) 1 '3 4 
OOOR0006 X 1 115 (B) 1 5 

03-500-500-100 
Moyie River 
OOOR0001 X 1 25 (BF) 1 ,2 7 

OOOR0005 X 5 25 (BF) 1 ,2 10 

OOOR0007 X X 10 25 ( BF) None 14 
OOOR0009 X X 16 25 (BF) 1 ,2 19 

B = Bonneville Power Administration BF = City of Bonners Ferry 

7 
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R~ ACH HYD~L-PLTt~TlAL CHA~ACTERISTICS 

i<.EACH i ~'J :·1i3[Fi. 032 5000CCOOO IJCiiW0 02 

LLJCATlCN 
A. STATf 
B. COUNTY 
C. TO~i'JSHIP, t\ANGE 
u. LATlTUJE, LONGITUDE 
t • S T R E M1 ~~ A "1 E 
F. 1"1AJQR tlASlh NAl.IE 
G. RIVER HLE 

IJAHU 
FRAI\KL li~ 
Tl5S R3dl: 
42 6 111 57 
BEAK K.l VEi< 
t..:.EAR klVER 

l 00. 5 T C ll <J. 3 

I I H Y lJ R U L C G I C AND H Y D K AU li C CHAR A C TE R. 1 S Tll. S 
~. UPSTREAM ELEVATION OF REACH 45~3 FT. ~SL 

4 4 3 2 F T • i-1 S L 
9 1 fT. 

B. DOWNSTREAM ELEVATIJN OF kEACH 
C. TOTAL ;\VAILABLE bEAD It\ HACH 
D. AVERAGE SLUPE lN .R.EACH 
E. DRAINAGE AREA ABOVE REACH ~UUTH 

4.8 fT./MI. 
46o1 Slol.MI. 

F. INFLU~ CLASSIFICATICN REGULATf:u 

III REACH FLOW DURATIGI\ AND THELRETICAL POTENTIAL 
~NERGY CHARACTERISTICS 

EXCEEOAfKf THELJRETICAL Ar~1~UAL E Nt RG Y PLANT 
PERCENTAGE JlSCHt\RGE PLMH SIZE AVAILAI:3LE FACTOR 

CF S Mw GwH 
95 153 1.18 10.13 C.'ib 
80 332 2.56 2 o. 71 0.92 
51) 572 4.41 31.25 C.d1 
30 816 6.29 37.84 C.69 
10 12<15 9.99 44.31 C.51 

IV TYPICAL ANNUAL HYOROGRAPH 

61 AVERAGE AI\IWAl FLOW :::: 645 CF S 
A T I 
v 0 l 
G 51 

A I 
1"1 v I 

R 0 G 41 
A N I 
T T A I 
I H N 31 
C L N I 

y u I 
0 A 21 
F F L I 

L I **** 
0 F 11 **** ******** **** **** 
w L I******** **** ******** 

(J I **** 
w Qj_ __________________________ 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AuG SEP 

I l 

LGCATit.JN t-iAPS 

u.S. TOPO SERIES 
1:250000 

SLAL!: · 

MAP NAME 
PRESTGN 

* 
* 

***** 
* * 

* 
* 

* 
* 
* 
* 
* * 
* 
* * 
* * 

* 

* 
* 
* 
* * 

* ** 
* 
* 
* 
* 
* 
* ** 

******* 
* 
* 
* 
* • 
* 
* * X * 

********************** 
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REACh HYU~C-POTE~TIAL CHARACT~RISTICS 

REACH NUMtiER OJ2~0QOOCCCOCOR0004 

LUCA TI GN 
A. STATE 
B. CGUNTY 
C.. TO~NSHIP, RANGE 
D. LATITuDe, LUNGITUUE 
E. STkEAM ~Ar-4E 

F. MAJJR BAS HJ !~AME 
G. RIVER 1'1ILE 

IDAHO 
FRANKL It~ 
Tl4S R40E 
42 12 111 45 
BEAR RIVER 
BEAK. RIVER 

119.3 TC 131.0 

II HYDROL OGIC ANC HYDRAULIC CHA~ACTERISTICS 
A. UPSTREAM ELEVATION OF REACH 472b FT. MSL 

4523 FT. MSL 
20 5 FT. 

17.5 FT./i>\1. 
4590 SC .MI. 

H. OOWNSTREA~ ELEVATION OF REACH 
C. TOTAL AVAILABLE hEAC IN REACH 
D. AVERAGE SLOPE IN REACH 
E. DRAINAGE AREA ABCVE REACH MCUTrl 
F. INFLOW CLASSIFICATICN REGULATED 

III REACH FLO~ UURATICN ANU THEURETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

EXCEEOANCE THEURETIC.AL Ar~NUAL ENERGY 
PERCENT AGE iJISCHARGE PLANT SIZE AVAILABLE 

CFS M\-J GWH 
95 230 4.00 34.~1 

80 360 6.25 51.82 
50 6d0 11.81 83.47 
30 89CJ 15.62 96.81 
10 1248 21.68 107.43 

IV TYPICAL ANNUAL HYCROGRAPH 

61 AVERAGE ANNUAL FLOW = 732 CFS 
A T 
v 0 
G 

A 
~~ v 

R 0 G 
A N 
T T A 
I H N 
0 l N 

y u 
0 A 
F F L 

l 
0 F 

I 
I 

51 
I 
I 

41 
I 
I 

31 
I 
I 

21 
I 
I *~* 

11 **** **** ****** •• 

PLANT 
FACTOR 

C.99 
(.95 
C.81 
c. 71 
C. 57 

w L '******************** **** **** 
0 I 
w OJ_ ________ _ 

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

1 2 

L OC A T I UN M A P S 

U.S. TOPO SERIES 
1:250000 

SCALE 

HAP ~At-1E 
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REACH HYJRG-PGTENTlAL CHAKACTERISTICS 

REACH NUMBER 0325000COCSOCOROOJ9 

LOCATION 
A. STAT!: 
B. CULJNTY 
C. TOWNSHIP, RANGE 
D. LATITUJE, LONGITUOE 
E. STREAM NAr1E 
F. MAJOR BASIN r~Ai'IE 

G. RIVEK. Milt: 

1 DAHO 
FRANKLIN, CA~IBUU 

TllS R40E 
42 £6 111 45 
BEAR RIVEk 
eEAR RIVER 

135.4 TO 154. 5 

II HYORCLOGIC ANC HYDRAULIC CHARACTERISTICS 
A. UPSTREAM ELEVATICN OF KEACH 4940 fT. MSL 
o. DOWNSTREAM ELEVATION GF REACH 48d7 FT. NSL 
c • . TOTAL AVAILABLE ~EAO IN REACH 53 fT. 
D. AVERA:;E SLOPE IN REACH 2.8 FT./MI. 
E. DRAINAGE AREA ABCVE REACH MOUTH 4481 SQ.MI. 
F. INFLOW CLASSIFICATION REGULATED 

III REACH FLOW OURATICN AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

EXC t:E OANC E THEORETICAL ANNUAL ENERGY 
PERCENTAGE D I $CHARGE PLANT SIZE AVAILABLE: 

CFS ~w GrJH 
95 85 0.38 3.26 
80 218 0.98 7.84 
50 548 2.46 16.28 
30 860 3.86 21.19 
10 1236 5.55 24.15 

IV TYPICAL ANNUAL HYDROGRAPH 

61 AVERAGE ANNUAL fLOW = 639 CFS 
A T 
v 0 
G 

A 
M V 

R 0 G 
A N 
T T A 
I H N 
0 L N 

y u 
0 A 
F F l 
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0 F 
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1:250000 
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REACH HYDRO-POTENTIAL CHARACTERISTICS 

REACH NU~oER 055002402COOCCROC13 

LOCATION 
A. STATE 
B. COUNTY 
C. TOWNSHIP, RANGE 
D. LATITUDE, LONGITUDE 
E. STREAM NAME 
~. MAJOR HASIN NAME 
G. RIVER .• "tiLE 

NEVADA 
ELKO 
T47N R52E 
41 57 116 7 
OWYHEE RIVER 
OWYHEE RIVER 

256.0 TO 263.4 

II HYDRCLOGIC AND HYDRAULIC CHARACTERISTICS 
A. UPSTREAM ELEVATION OF REACH 
B. DOWNSTREAM ELEVATION OF REACH 

. C. TOTAL AVAILABLE HEAD IN REACH 
D. AVERAGE SLOPE .IN REACH 
E. DRAINAGE AREA ABOVE REACH MOUTH 

5428 FT. MSL 
5 326 FT. MSL 

102 FT. 
13.8 FT./MI. 

483 SQ.MI. 
REGULATED F. INFLOW LLASSIFICATION 

III REACH FLOW DURATICN AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

EXCEEDANCE THEORETICAL ANNUA L ENERGY PLANT 
PERCENTAGE iH SCHARGE PLANT SIZE AVAILABLE FACTuR 

CFS MW GWH 
95 11 0. 10 0.83 1.00 
80 22 0.19 1.56 C.94 
50 78 0.67 4 .31 0.73 
30 120 1.04 5.59 0.61 
10 4ZO 3.63 10.13 0.32 

IV TYPICAL ANNUAL HYDROGRAPH 

61 AVERAGE ANNUAL FLOW = 92 CFS 
A T I 
v 0 I 
G 51 

A I 
M V I 

R o G 41 
A N I 
T T A I 
I H N 31 **** 
0 L N I 

y u I **** 
0 A 21 
F F L I **** 

L I 
0 F 11 
w L I •••• • ••• 0 I •••••••• • ••••••• w Ol.!.!~~!*** 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUl AUG SEP 

I 413 

LGCAT ION MAPS 

U.S. TOPO SERIES 
1:250000 

SCALE 
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·s89s 

MAP NAME 
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' )-·"-~ .. 
J~\l~{ : 
\ ~~~ -... ~ 

! ~r 
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REACH HYDRO-POTENTlAl CHARACTERISTICS 

REACH NUMBER 0650C24CCCOOOOR0018 

LOCATION 
A. STATE 
B. COUNTY 
C. TOWNSHIP, RANGE 
D. LATITUJE, LONGITUDE 
E • S T R E AM NAME 
F. MAJOR BASIN NAME 
G. RIVER MILE 

WYOMING 
TETON 
T45N Rll4W 
43 51 110 33 
SNAKE RIVER 
SNAKE RIVER 
996.2 HI 1001.3 

II HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. UPSTREAM ELEVATION OF REACH 
B. DOWNSTREAM ELEVATION OF REACH 
C. TOTAL AVAILABLE HEAD I~ REACH 
D. AVERAGE SLOPE IN REACH 
E. DRAINAGE AREA ABOVE REACH MOUTH 
F. INFLOW CLASSIFICATION 

6 738 FT. MSL 
6717 FT. MSL 

21 FT. 
4. 1 FT./MI. 
814 SQ.MI. 
REGULATED 

Ill REACH FlOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

EXCEEDANCE THEORETICAL ANNUAL ENERGY 
PERCENTAGE DISCHARGE PLANT SIZE AVAILABLE 

CFS MW GWH 
95 12 0.02 0.18 
80 182 0.32 2.50 
50 503 0.90 5. 76 
30 2405 4.28 17.62 
10 3710 6.60 21.69 

IV TYPICAL ANNUAL HYDROGRAPH 

A T 
v 0 
G 

A 
M V 

R 0 G 
A N 
T T A 
I H N 
0 L N 

y u 
0 A 
F F L 

61 AVERAGE ANNUAL FlOW = 1445 CFS 
I 
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41 
I 
I 

3l **** 
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21 •••• 
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PLANT 
FACTOR 

0.98 
0.88 
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0.47 
0.37 

L I **** 
0 F 11 
w l J •••• 

0 I **** 
w o~•••••••••••••••••••••• 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUl AUG SEP 

I 135 

l GCAT I LH'4 MAPS 

u.s. TOPO SERIES 
1:250000 

SCALE 

MAP NAME 
DRIGGS 
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REPORT VOLUME CONTENTS 

Volume A Main Report and Sample Appen~ices 

Volume B Appendix I, Washington Reach Data Tables 

Volume C Appendix I, ·washingt6n Reach Data Tables continued 

Volum~ D Appendix I, Washington Reach Data Tables continued 

Volume E Appendix II Oregon Reach Data Tables 

Volume F Appendix II Oregon Reach Data Tables continued 

Volume G Appendix II Oregon Reach Data Tables continued 

Volume H Appendix III Idaho, Nevada and Wyoming Reach Data Tables 

Volume I Appendix III Idaho, Nevada and Wyoming Reach Data Tables 
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Volume J Appendix IV . Montana Reach Data Tables 
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TABLE I 
MONTANA REACH INDEX 

STREAM DESCRIPTION REACH NUMBER PAGE 

I Clark Fork River (Main Stem) 04 - 500 - 480 - 350 - 000 - ROOOl thru R0030 Ml - M30 

A. Silver Bow Creek 04 - 500- 480 - 350- 110 - ROOOl .thru R0002 r·13 '1 - M32 

B. Little Blackfoot R1ver 04 - 500 - 480 - 350 - 140 - ROOOl thru R0002 M33 - tv134 

c. Flint Creek 04 - 500 - 480 - 350 - 180 - ROOOl thru R0003 M35 - ~137 

D. Rock Creek 04 - 500 - 480 - 350 - 200 - ROOOl thru R0006 M38 - M43 

E. Ninemile Creek 04 - 500 - 480 - 350 - 280 - ROOOl M44 

F. Fish Creek 04 - 500 - 480 - 350 - 320 - ROOOl thru R0003 iv145 - M47 

G. Trout Creek 04 - 500 - 480 - 350 - 360 - ROOOl ~-148 

H. Cedar Creek 04 - 500 - 480 - 350 - 380 - ROOOl jv149 

I . St. Regis River 04 - 500 - 480 - 350 - 420 - ROOOl thru R0002 f¥150 - M51 

J. Thompson River 04 - 500 - 480 - 350 - 520 - ROOOl thru R0004 fv152 - f~55 

K. Prospect Creek 04 - 500 - 480 - 350 - 560 - ROOOl ~·156 

L. Beaver Creek 04 - 500 - 480 - 350 - 600 - ROOOl M57 

1 
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STREAM DESCRIPTION 

M. Vermilion River 

N. Bull River 

0. Blackfoot River 
and tributaries 

P. Bitterroot River 
and tributaries 

Q. Flathead River 
and tributaries 

I I Kootenai River (Main Stem) 

A. Tobacco River 

B. Big Creek 

c. Fisher River 

D. Libby Creek 

E. Pipe Creek 

TABLE I 
MONTANA REACH INDEX 

REACH NUMBER 

04 - 500 - 480 - 350 - 620 - ROOOl 

04 - 500 - 480 - 350 - 740 - ROOOI 

04 - 500 - 480 - 350 - 220 - ROOOl thru R0014 

04 - 500 - 480 - 350 - 260 - ROOOl thru R0025 

04 - 500 - 480 - 350 - 440 - ROOOl thru R0060 

04 - 500 - 500 - 000 - 000 - ROOOl thru R0008 

04 - 500 - 500 - 280 - 000 - ROOOl thru R0002 

04 - 500 - 500 - 320 - 000 - ROOOl 

04 - 500 - 500 - 340 - 000 - ROOOl thru R0005 

04 - 500 - 500 - 360 - 000 - ROOOl 

04 - 500 - 500 - 400 - 000 - ROOOl 

2 

PAGE 

t•158 

t~59 

~·160 - M73 · 

r·17 4 - i\198 

i•199 - Ml58 

t~l 59 - 11166 

Ml67 - Ml68 

Ml69 

Ml70 - M174. 

t·1l75 

Ml76 
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STREAM DESCRIPTION 

F. Lake Creek 

G. Yaak River 

TABLE I 
MONTANA REACH INDEX 

REACH NUMBER 

04 - 500 - 500 - 460 - 000 - ROOOl thru R0002 

04 - 500 - 500 - 500 - 000 - ROOOl thru R0004 

3 

PAGE 

Ml77 - Ml78 

Ml79 - Ml82 
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TABLE II 

FEASIBILITY, TRANStHSSION AND LOAD RESTRAINTS 

tvtONTANA 
FEASIBILITY RESTRAINT TRANSt·USSION AND LOAD COUSIDERATIONS 

REACH 

IOENTI FICATION 
DISTANCE DISTANCE* 

SPECIAL TO LINE LOCAL TO 
NUt·mER LAND USE UTILITY BUILDING FISH NEAREST LINE CAPACITY ~\ARKET CITY·>lOOO 

RESTRICTIONS DISPLACHlENT DISPLACEMENT PROBLEMS Miles KVA Mi1es 

04500480350- TO\RK FORK RIVER - r~AIN STI:.M 

OOOROOOl X 1 lOO(MPC) 1 '2 '3 10 
OOOR0002 X 2 lOO(MPC) I , 2 7 
OOOR0003 X 

· - . . . <l lOO(MPC) 
., 3 X 

OOOR0004 X X 2 1 OO{MPC) 1 '2 11 
OOOR0005 · X <I lOO(MPC) 1 17 
OOOR0006 X X <1 16ltMPC) 1 27 
OOOR0007 X <1 161 U~PC) 1 '3 22 
OOOR0008 X <1 230(BPA) 1 9 
OOOR0009 X X <1 230(BPA) 1 5 
OOOROOlO X X <I lOO(MPC) 1 '2 '3 I 
OOOROOll X X <1 lOO(MPC) I 10 
OOOR0012 X <l lOO(MPC) 1 18 
OOOR0013 X <1 1 OO(MPC) l 25 
OOOR0014 X <1 100tMPC) 1 '2 16 
OOOR0015 

.. 
<l lOOtMPC) 1 13 X 

· oooR0016 X <l 1 00 (t·1PC) I 9 
OOOR0017 X X <1 IOOtMPC) 1 '2 4 
OOOR0018 X <1 lOO(MPC) 1 2 
OOOR0019 X <1 lOO(MPC) 1 '2 7 
OOOR0020 X 7 lOOtMPC) 1 10 
OOOR0021 X H 1 00 (MPC) 1 9 
OOOR0022 X 5 500U3PAJ 1 '2 5 

MPC = Montana Power Company ~PA = Bonneville Power Administration 
* Distance in air miles to nearest city with population greater than 1000 

4 



• 

• 

• 

• 

• 

• 

• 

• 

• 



TABLE II 
FEASIBILITY, TRANSt·HSSION AND LOAD RESTRAINTS 

I IVI1 l1r\ 

FEASIBILITY RESTRAINT TRANSHISSION AND LOAD CONSIDERATIONS 

REACH 

IDENTIFICATION 

NUt·\BER LAND USE UTILITY 
RESTRICTIONS DISPLACHIENT 

04500480350-

OOOR0023 X 
OOOR0024 X 
OOOR0025 X 
OOOR0026 X 
OOOR0027 X 
OOOR002H X 
OOOR0029 
OOOR0030 

045004H0350-

11 OR0001 X 
11 OR0002 X 

04500480350-

l40ROOOl X 
140R0002 X 

04500480350-

180R0001 X 

BPA = Bonneville Power Administration 
MPC = Montana Power Company 

DISTANCE 
SPECIAL TO 

BUILDING FISH NEAREST LINE 
DISPLACEMENT PROBLEMS Miles 

CLARK FORK RIVER -

3 
<1 .. 
<I 
<l 
<1 
2 

<l 
L 

SILVER BOH CREEK . 

X <1 
<l 

LITTLE BLACKFOOT RIVER 

X <1 
X 6 

FLINT CREEK 

X <l . 
WWP = Washington Water Power Co. 

5 

DISTANCE 
LINE LOCAL TO 

CAPACITY HARKET CITY >lOCO I 
KVA Mi 1 es 

MAIN STEM t cont) 
I 

500(BPA) l 2 
500(~PA) 1 7 
230(BPA) I 12 
230'( BPA) l '2 '3 4 
230(13PA) . l 5 
230(BPA) l 13 
230(WWP) 1 24 
230(BPA) .I 28 

161 (r~PC) l '2 '3 9 
100(MPC) l 8 

lOO(MPC) l 18 
lOO(MPC) l 13 

lOO(MPC) 1 4 
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REACH HYDRO POTENTIAL. CHARACTERISTICS 
REACH # 04-500-480-350-000-ROOOl 

I. LOCATION 
A. State Montana 
B. County Deer Lodge 
C. Township, Range T5N, R9W 
D. Latitude, Longitude 46°11 1

, ll2°ll6' 
E. Stream Name Clark Fork River 
F. Major Basin Name Clafl< Fork 
G. River Mi 1 e 293.5 -to 299~-u 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 4850 Ft. MSL 
B. Downstream Elevation of Reach 4730 Ft. MSL 
C. Total Available Head in Reach 120 Ft. 
D. Average Slope in Reach 21.8 Ft./Mi. 
E. Drainage Area above Reach Mouth 734 Sq.Mi. 
F. Inflow Classification Partially Regulated 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoretical Annual Energy Plant 
Percentage CFS Plant Size Available Factor 

MW GWH 
95 68 .69 6.06 1. 00 
80 90 . 92 7.82 .97 
50 163 1. 66 11.92 .82 
30 256 2.60 15.26 67 
10 680 6.92 21.20 .35 

IV. TYPICAL ANNUAL HYDROGRAPH AVERAGE ANNUAL FLOW = 259 CFS 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # 04-500-48Q-350-000-R0002 

LOCATION I. 
A. State 
B. County 
C. Township, Range 
D. Latitude, Longitude 
E. Stream Name 
F. Major Basin Name 
G. River Mile 

r~ontana 
Powell 
T6N. R9W 
4florBT~ 112° 44 I 

Clark Fork River 
ClarT< Fork 
279.8 to 29T:-5 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 4730 Ft. MSL 
B. Downstream Elevation of Reach 4520 Ft. MSL 
C. Total Available Head in Reach 210 Ft. 
D. Average Slope in Reach 15.3 Ft./Mi. 
E. Drainage Area above Reach Mouth 945 Sq.Mi. 
F. Inflow Classification Partially Regulated 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoretical Annual Energy Plant 
Percentage CFS Plant Size Available Factor 

MW GWH 
95 102 1.81 15.87 l. 00 
80 135 2. 41 20.47 .97 
50 244 4.35 31.23 .82 
30 383 6.81 39.98 Sl7 
10 1018 18.12 55.55 .35 

IV. TYPICAL ANNUAL HYDROGRAPH AVERAGE ANNUAL FLOW 384 CFS 
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REACH HYDRO POTENTIAL CHARACTERISTICS 

REACH # 04-500-480-350-000-R0003 

I. LOCATION 
A. State Montana 
B. County Powell 
C. Township, Range TBN, R9W 
D. latitude, longitude 46°27'. 112°44' 
E. Stream Name Clark Fork River 
F. Major Basin Name ClarK Fork 
G. River Mile 267.2 to 279.8 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 4520 Ft. MSL 
B. Downstream Elevation of Reach 4335 Ft. MSL 
C. Total Available Head in Reach 185 Ft. 
D. Average Slope in Reach 14.7 Ft./Mi. 
E. Drainage Area above Reach Mouth 1147 Sq.Mi. 
F. Inflow Classification Partially Regulated 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoretical Annual Energy Plant 
Percentage CFS Plant Size Available Factor 

MW GWH 
95 127 2.00 17.50 1. 00 
80 169 2.6b a._5! .9_!_ 
50 306 4.79 34.4J • ts~ 
30 479 7. 5_1 ~.08 .b/ 
10 1274 19.97 61.24 .35 

IV. TYPICAL ANNUAL HYDROGRAPH AVERAGE ANNUAL FLOW = 478 CFS 
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REACH HYDRO POTENTIAL CHARACTERISTICS 
REACH # 04-500-480-350-000-R0004 

I. LOCATION 
A. State Montana 
B. County Powen 
C. Township, Range 
D. Latitude, Longitude 46"]2', 112°50' 
E. Stream Name Clark Fork River 
F. Major Basin Name Clark Fork 
G. River Mile 261.0 to 267.2 

II . HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation ~f Reach 4335 Ft. MSL 
B. Downstream Elevation of Reach 4280 Ft . MSL 
C. Total Available Head in Reach 55 Ft . 
D. Average Slope in Reach 8.9 Ft . /Mi. 
E. Drainage Area above Reach Mouth 1689 Sq.Mi. 
F. Inflow Classification Partially_ Regulated 

III. REACH FLOW DURATION AND THEORETICAL POTENTIAL 
ENERGY CHARACTERISTICS 

Exceedance Discharge Theoreti cal Annual Energy Plant 
Percentage CFS Plant Size Availabl e Factor 

MW GWH 
95 209 . 97 8.53 1. 00 
80 256 l. 19 JU. ~J ·~~ 
50 423 1 97 14.67 .85 
30 668 3 11 lB_ 28 .67 
10 1740 B. 11 25.58 . 36 

IV. TYPICAL ANNUAL HYDROGRAPH AVERAGE ANNUAL FLOW = 650 CFS 
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REACH HYDRO POTENTIAL CHARACTERISTICS 
REACH # 04-500-480-350-000-~0005 

I. LOCATION 
A. State Montana 
B. County Powell 
C. · Township, Range Tl otL R 11 W 
D. Latitude, Longitude 46°36'. 112°57' 
E. Stream Name Clark Fork River 
F. Major Basin Name Clark Fork 
G. River Mile 252.0 to 261.0 

II. HYDROLOGIC AND HYDRAULIC CHARACTERISTICS 
A. Upstream Elevation of Reach 128Q Ft. MSL 
B. Downstream Elevation of Reach 1Q65 Ft. MSL 
c. Total Available Head in Reach 215 Ft. 
D. Average Slope in Reach ~J .' ~ Ft./Mi. 
E. Drainage Area above Reach Mouth 1856 Sq.Mi. 
F. Inflow Classification ~artja]l~ Begu]~ted 

III. REACH FLOW DURATION AND THEORETICAL POTENTI~L 
ENERGY CHARACTERISTICS 

Exceedance I Discharge !Theoretical Annual Energy .Plant 
Percentage CFS Plant Size Available Factor 

MW GWH 
95 263 4.78 41.91 1.00 
80 322 5.86 50.31 .98 
50 532 9. 69 72.13 . 85 
30 840 15.31 89.85 .67 
10 2188 39.87 125.72 .36 

IV. TYPICAL ANNUAL HYDROGRAPH AVERAGE ANNUAL FLOW = 814 CFS 
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