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cubic foot per day (ft*/d) .02832 cubic meter per day
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GEOHYDROLOGY AND SIMULATION OF FLOW AND
WATER LEVELS IN THE AQUIFER SYSTEM IN THE MUD
LAKE AREA OF THE EASTERN SNAKE RIVER PLAIN,

EASTERN IDAHO

By Joseph M. Spinazola

ABSTRACT

Water users rely on surface water and ground
water to irrigate crops and to maintain lakes on wildlife
refuges in the 2,200-square-mile Mud Lake study area.
Ground-water development between the late 1970’s
and 1989 increased withdrawals from about 240,000
acre-feet in 1983 to about 370,000 acre-feet in 1990.
Concurrent with ground-water development, change
from subirrigation to sprinkler irrigation was predicted
to reduce recharge by 95,000 acre-feet, according to an
independent study. Of the 660,000 acre-feet total
estimated recharge from precipitation and irrigation in
the study area in 1980, half was in the area in which
irrigation methods were changed. Water managers need
the ability to evaluate the effects of water-use changes
on the future supply of surface water and ground water.

Basalt and rhyolite predominate on the surface and
in the subsurface of the study area. Total basalt
thickness is less than 4,000 feet; total sediment thick-
ness (clay, silt, sand, and gravel) is less than 1,000 feet.
Basalt and sediment interbeds contribute to confined
ground-water conditions and affect movement and
supply of water in parts of the aquifer system.

Estimated losses from and gains to perennial
streams and lakes in 1980 were each about 110,000
acre-feet. Water-table altitudes ranged from about
4,500 to 6,200 feet above sea level, and water-table
~ gradients were 3 to 120 feet per mile. Underflow from
basins tributary to the study area was estimated to be
about 450,000 acre-feet in 1980; measured discharge
from flowing wells was about 10,000 acre-feet.

A five-layer, three-dimensional, finite-difference,
numerical ground-water flow model was calibrated by
trial-and-error to assumed 1980 steady-state hydrologic
conditions to obtain a better understanding of the
geohydrology and provide a tool to evaluate water-use
alternatives. Water-level gradients simulated by the
model were similar to gradients measured in 1980.

Simulated underflow across model boundaries for 1980
was 932,000 acre-feet. Simulated losses from and gains
to most streams and lakes were within 2 percent of
estimated values. Simulated discharge from flowing
wells matched measurements for 1980. An attempt to
calibrate the numerical model to transient hydrologic
conditions in monthly increments from 1981 to 1990
was discontinued because available data did not justify
changes that were indicated by model simulations.

INTRODUCTION

Irrigators, wildlife managers, and others depend on
an adequate supply of surface and ground water for
agriculture, wildlife, and other uses in the Mud Lake
area in the northernmost part of the eastern Snake
River Plain (fig. 1). Most cultivated agricultural land in
the area is irrigated with water pumped from wells
completed in the eastern Snake River Plain aquifer
system. Lakes within the Mud Lake Wildlife
Management Area (WMA), Camas National Wildlife
Refuge, and Market Lake WMA provide habitat for
migratory waterfowl and native flora and fauna. Mud
Lake WMA and Camas National Wildlife Refuge rely
on streamflow from Beaver and Camas Creeks, natural
ground-water inflow, and ground-water withdrawals to
fill and maintain area lakes. Market Lake WMA is
maintained solely by natural ground-water inflow.

Changes in water use have contributed to concern
by many water users about an adequate future supply
of surface and ground water in the 2,200-mi? study
area. Many tracts of land were converted to agricultural
use between the late 1970’s and 1989. These tracts
were developed with irrigation systems that relied on
ground water for supply. Concurrently, decreased
reliance on subirrigation and the systematic conversion
to sprinkler irrigation on Egin Bench (fig. 1) were
predicted to result in about 95,000 acre-ft less recharge
































































































































































































SUMMARY

Water users in the Mud Lake study area in the
northernmost part of the eastern Snake River Plain
depend on an adequate supply of ground water for
agriculture, wildlife, and other uses. Changes in water
use have raised concerns about an adequate future
supply of surface and ground water. Water managers
need the ability to evaluate the consequences of
increased ground-water development throughout the
area and 95,000 acre-ft less recharge on Egin Bench on
future water levels and water supply. The geohy-
drology was described and a three-dimensional, finite-
difference, numerical ground-water flow model of the
aquifer system was calibrated to obtain a better under-
standing of the geohydrology and provide a tool to
evaluate water-use alternatives. Geohydrologic
descriptions include surficial and subsurface geology;
surface-water supply and use; ground-water occur-
rence, recharge, and discharge; and aquifer properties.
The numerical model is a computer program that
generates a distribution of water levels and simulates
ground-water flow from a mathematical synthesis of
data sets and boundary conditions developed from
geohydrologic data.

Precipitation on areas within and adjacent to the
study area determines the supply of surface and ground
water in the study area. Annual precipitation on the
plain (1930-57) ranged from 8 in. to about 35 in.
Annual precipitation measured at Dubois from 1980 to
1990 ranged from 9.39 in. during 1988 to 20.6 in.
during 1983 and averaged 13.9 in.

The aquifer system that underlies the eastern Snake
River Plain is composed of basalt, rhyolite, coarse-
grained sediments (sand and gravel) and fine-grained
sediments (clay, silt, and sand). Layers of basalt
predominate on and under the plain. Total basalt
thickness is less than 4,000 ft. Layers of coarse-grained
sediments underlie channels of the Henrys Fork and
Snake River and are present in alluvial fans that extend
southward from the northwestern margin of the plain.
Layers of fine-grained sediments are present in
lakebeds that underlie the area around Mud Lake. Total
sediment thickness is less than 1,000 ft. Basalt and
sediment interbeds affect ground-water movement and
supply locally.

Medicine Lodge, Beaver, and Camas Creeks,
Wood’s diversion, Mud Lake, Henrys Fork, Snake
River, and lakes on the Camas National Wildlife
Refuge and Market Lake WMA are hydraulically

connected with the aquifer system. Streamflow,
ground-water inflow, diversions, lake ET, and losses
from and gains to streams and lakes were quantified
monthly from January 1980 through December 1990.

Ground water is both unconfined and confined in
the study area. Generally, water nearest land surface is
unconfined, and the water table defines the top of the
aquifer. Water-table altitudes range from about 4,500 ft
above sea level near the southwestern corner of the
study area to about 6,200 ft in the northeastern part.
Water-table gradients are about 30 ft/mi between the
4,600- and 4,700-ft water-table contours, about 3 ft/mi
between the 4,700- and 4,800-ft contours, and about
120 ft/mi where the water table is higher than 4,900 ft.
The area between the 4,600- and 4,700-ft contours
coincides with a band of sediments that extends into
the subsurface. The water table closely resembles the
configuration of land surface at altitudes greater than
4,700 ft. Confined conditions are associated with basalt
and sediment interbeds in the area around Mud Lake.
Water-level measurements indicate downward water
movement near the margin of the plain, below Egin
Bench, and southwest of Mud Lake, and upward
movement in parts of Camas Creek, in Mud Lake,
Camas National Wildlife Refuge, and Market Lake
WMA.

Recharge to the aquifer system includes infiltration
of precipitation and irrigation water in excess of
consumptive use by plants, underflow from tributary
drainage basins and from the eastern Snake River Plain
aquifer system across part of the southeastern boundary
of the study area, and stream and lake losses. Discharge
from the aquifer system includes underflow across the
southwestern and part of the southeastern boundary of
the study area to the eastern Snake River Plain aquifer
system, stream and lake gains, withdrawals from wells,
and flowing wells. Recharge and discharge for most
sources were estimated monthly from January 1980
through December 1990. Underflow between the study
area and the eastern Snake River Plain aquifer system
was calculated as a residual by the numerical model.

Reported transmissivity estimated from aquifer
tests on three wells completed in basalt ranged from
480,000 to 2,500,000 ft2/d; hydraulic conductivity
ranged from 1,600 to 22,000 f/d; and storage
coefficient and specific yield ranged from 0.0008 to
0.19. Estimated transmissivity from an aquifer test of
two wells completed in sand, gravel, and clay made
during this study was 5,300 and 6,300 ft%/d; hydraulic
conductivity was 140 and 330 ft/d; vertical hydraulic
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conductivity was 1.5 and 4 ft/d; and specific yield was
0.12 and 0.17. Drillers’ logs for 73 wells indicate that
discharge ranges from 20 to 9,000 gal/min, pumping
drawdown from 0.3 to 137 ft, and specific capacity
from 3 to 4,490 (gal/min)/ft. Comparisons among
values of well discharge, pumping drawdown, and
specific capacity indicate that wells completed in
sediments yield less water than wells completed in
basalt. Median transmissivity estimated from specific-
capacity and other data ranged from 43,000 to 200,000
ft2/d; median hydraulic conductivity estimated from
specific-capacity and other data ranged from 780 to
1,500 ft/d. Median transmissivity and hydraulic
conductivity estimated from wells completed in basalt
were greater than those from wells completed in
sediments.

The numerical model is delineated by a grid of
cells 40 rows long, 64 columns wide, and 5 layers deep.
Cells along rows and columns are 1 mi on a side. Cells
in layers 1 and 2 represent a thickness of 100 ft each;
cells in layer 3 represent a thickness of 300 ft; and cells
in layers 4 and 5 represent thicknesses of 500 ft or less
and 1,000 ft or less, respectively. Cells represent a
volume of the aquifer system and were assigned values
for aquifer properties, boundary conditions, recharge,
and discharge.

Hydraulic conductivity values, finalized during
model calibration, ranged from 0.125 to 5,000 ft/d.
Vertical conductances between adjacent layers, in
descending order, were 0.01, 0.005, 0.0025, and 0.0013
(ft/d)/ft. No-flow boundaries were specified to
represent the natural extent of the aquifer system and a
flowline along part of the southeastern boundary of the
study area. Head-dependent flux boundaries were
specified along the southwestern boundary of the
model grid in layers 1-5 and along the southeastern
boundary for some cells in layer 1 to simulate under-
flow into and out of the eastern Snake River Plain
aquifer system adjacent to the study area. Head-
dependent boundaries were used to simulate stream
and lake losses and gains and discharge from flowing
wells. A free-surface boundary represented the water
table and the top of layer 1. Recharge from precipita-
tion and irrigation, tributary underflow, and
withdrawals from wells were assigned through
specified-flux boundaries.

The model was calibrated with the trial-and-etror
method to steady-state hydrologic conditions for
calendar year 1980. A water-table map based on 1980
water-level measurements was compared with a map

66

based on steady-state simulated water levels in model
layer 1. Measured and simulated water-table maps
show a low hydraulic gradient for much of the area
between the 4,700- and 4,900-ft contours, a steeper
gradient for the area between the 4,600- and 4,700-ft
contours, and the steepest gradient for the area where
water-table contours exceed 4,900 ft. Downward flow
was simulated between layers along the margin of the
plain, below Egin Bench, and south of Mud Lake.
Upward flow was simulated where interbeds of basalt
and sediments are present in the subsurface around
Mud Lake. Simulated losses and gains closely approxi-
mated those obtained independently of the model. Net
simulated losses or gains were within 2 percent of
target values where differences between target and
simulated values exceeded 100 acre-ft. Simulated
discharge from flowing wells matched the measured
discharge of 10,000 acre-ft in 1980. A water budget
developed for calendar year 1980 indicated a balance
between inflow and outflow; a total of 1,300,000 acre-
ft of water moved through the aquifer system.
Recharge from precipitation and irrigation, the largest
inflow item, was 660,000 acre-ft; total underflow, the
largest outflow item, was 932,000 acre-ft. Recharge to
Egin Bench alone accounted for half of the recharge
from precipitation and irrigation.

An attempt was made to calibrate the numerical
model to transient conditions in monthly increments
for 1981-90. However, because of the cumulative
effects of uncertainty in one or several components of
recharge and (or) discharge, significant discrepancies
resulted between measured and simulated water levels.
Sensitivity analysis indicated that the best correlation
between measured and simulated water levels results
when recharge to Egin Bench and areas south of the
Henrys Fork was increased by 123,000 to 370,000
acre-ft/yr for 1982~86. However, efforts at transient
calibration were discontinued because available data
did not justify the changes that sensitivity analysis
indicated were needed.

The ability of the calibrated model to reproduce
measured water levels and simulate ground-water flow
is related directly to the accuracy of available
geohydrologic data. Model calibration and results
could be improved with regular measurements of
streamflow on all perennial streams, measured water
levels in an expanded network of observation wells,
and better estimates of streamflow diversions, irriga-
tion return flows, and withdrawals from wells. Aquifer
tests and measurements are needed to obtain better



estimates of aquifer properties and stream and lakebed
vertical hydraulic conductivities. Improved estimates
of vertical conductance are needed to better understand
and represent field conditions.
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Table 4. General-head package data for simulated underflow at model boundaries

[Row and column numbers are shown on figure 36]

Conductance Conductance
Fixed head (cubic feet per Fixed head (cubic feet per
(feetabove feet squared per (feet above feet squared per
Layer Row Column sea level) foot per day) Layer Row Column sea level) foot per day)
1 8 l- 4,525.39 150,000 2 25 1 4,526.43 100
1 9 1 4,531.34 150,000 2 26 1 4,521.37 100
1 10 1 4,534.17 150,000 2 27 1 4,515.42 100
1 11 1 4,535.76 . 150,000 2 28 1 4,508.61 100
{ 12 1 4,536.81 150,000 2 29 1 4,504.64 250,000
1 13 1 4,537.49 150,000 2 30 1 4,504.15 250,000
1 14 1 4,538.28 150,000 2 31 1 4,503.28 250,000
1 15 1 4,538.82 150,000 2 32 1 4,502.27 250,000
1 16 1 4,539.11 150,000 2 33 1 4,501.24 250,000
1 17 1 4,539.32 100 2 34 1 '4,500.33 250,000
1 18 1 4,539.65 100 2 35 1 4,499.34 250,000
1 19 1 4,539.51 100 2 36 1 4,498.26 250,000
1 20 1 4,539.01 100 2 37 1 4,496.17 250,000
1 21 1 4,537.98 100 2 38 1 4.497.63 250,000
1 22 1 4,536.30 100 2 39 1 4,497.95 250,000
1 23 1 4,533.86 100 2 40 1 4,498.13 250,000
1 24 1 4,530.59 100 3 8 1 4,529.90 450,000
1 25 1 4,526.44 100 3 9 1 4,532.40 450,000
1 26 1 4,521.38 100 3 10 1 4,534.14 450,000
1 27 1 4,515.43 100 3 1 1 4,535.36 450,000
1 28 1 4,508.61 100 3 12 1 4,536.38 450,000
1 29 1 4,504.62 250,000 3 13 1 4,537.25 450,000
1 30 1 4,504.13 250,000 3 14 1 4,537.97 450,000
1 31 1 4,503.27 250,000 3 15 1 4,538.52 450,000
1 32 1 4.502.26 250,000 3 16 1 4,538.81 450,000
1 33 1 4,501.24 250,000 3 17 1 4,539.26 300
1 34 1 4,500.33 250,000 3 18 1 4,539.59 300
1 35 1 4,499.34 250,000 3 19 1 4,539.48 300
1 36 1 4,498.26 250,000 3 20 1 4,538.98 300
{ 37 { 4.496.17 250,000 3 21 l 4,537.95 300
1 38 1 4,497.62 250,000 3 22 1 4,536.27 300
1 39 1 4,497.95 250,000 3 23 1 4,533.83 300
1 40 1 4,498.12 250,000 3 24 1 4,530.56 300
2 8 1 4,529.90 150,000 3 25 1 4,526.41 300
2 9 1 4,532.40 150,000 3 26 L 4,521.35 300
2 10 1 4,534.49 150,000 3 27 1 4,515.41 300
2 11 1 4,535.77 150,000 3 28 1 4,508.59 300
2 12 1 4,536.74 150,000 3 29 1 4,504.70 750,000
2 13 1 4,537.49 150,000 3 30 1 4,504.20 750,000
2 14 1 4,538.23 150,000 3 31 1 4,503.33 750,000
2 15 1 4,538.76 150,000 3 32 1 4,502.29 750,000
2 16 1 4,539.05 150,000 3 33 1 4,501.24 750,000
2 17 1 4.539.30 100 3 34 1 4,500.37 750,000
2 18 1 4,539.63 100 3 35 1 4,499 38 750,000
2 19 1 4,539.50 100 3 36 1 4,408.26 750,000
2 20 1 4,539.00 100 3 37 1 4,496.17 750,000
2 21 1 4,537.97 100 3 38 1 4,497.67 750,000
2 22 1 4.536.29 100 3 39 1 4,498.02 750,000
2 23 1 4,533.85 100 3 40 1 4.498.19 750,000
2 24 1 4,530.58 100 4 9 1 4,532.40 500,000
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Tablie 4. General-head package data for simulated underflow at model boundaries—Continued

Conductance Conductance
Fixed head (cubic feet per Fixed head (cubic feet per
(feet above feet squared per (feet above feet squared per
Layer Row  Column sea level) foot per day) Layer Row  Column sea level) foot per day)
4 10 1 4,534.31 500,000 5 33 i 4501.24 277,778
4 11 1 4.535.35 500,000 5 34 I 4,500.38 277,778
4 12 1 4,536.30 500,000 5 35 1 4,499.40 277,778
4 13 1 4,537.15 500,000 5 36 1 4 498.26 277,778
4 14 1 4,537.88 500,000 5 37 1 4,496.17 277,778
4 15 1 4,538.42 500,000 5 38 1 4.497.68 277,778
4 16 1 4.538.72 500,000 5 39 i 4,498.03 277,778
4 17 i 4,539.19 3,333 5 40 1 4,498.21 277,778
4 18 i 4,539.53 3,333 1 40 2 4,513.00 8,620
4 19 1 4,539.44 3,333 1 40 3 4,515.00 8,620
4 20 i 4,538.94 3333 1 40 4 . 4,520.00 8,928
4 21 1 4,537.91 3,333 1 40 5 4,523.00 8,928
4 22 1 4.536.23 3,333 1 40 6 4,527.00 8,928
4 23 1 4,533.79 3,333 1 40 7 4,528.00 9,259
4 24 1 4,530.53 3,333 1 40 8 4,530.00 9,615
4 25 1 4,526.38 3,333 1 40 9 4,535.00 9,615
4 26 1 4,521.32 3,333 1 40 10 4,538.00 9,615
4 27 1 4,515.37 3,333 1 40 11 4,543.00 10,000
4 28 1 4,508.58 3,333 1 40 12 4,547.00 10,000
4 29 1 4,504.82 555,556 i 40 13 4,550.00 10,000
4 30 1 4.504.28 555,556 I 40 14 4,553.00 10417
4 31 1 4,503.38 555,556 1 40 15 4,557.00 10,870
4 32 1 4,502.30 555,556 i 40 16 4,560.00 10,870
4 33 1 4,501.24 555,556 1 40 17 4,564.00 10,870
4 34 1 4,500.39 555,556 1 40 18 4,569.00 10,870
4 35 1 4,499 .40 555,556 1 40 19 4,573.00 11,364
4 36 1 4,498.26 555,556 1 40 20 4,577.00 11,905
4 37 1 4.496.17 555,556 1 40 21 4,590.00 2,500
4 38 1 4,497.68 555.556 1 40 22 4,650.00 25,000
4 39 1 4,498.03 555,556 1 40 23 4,700.00 25,000
4 40 1 4,498.22 555,556 1 40 24 4,725.00 25,000
5 14 1 4,538.41 500,000 L 40 25 4,765.00 400,000
5 15 1 4,539.05 500,000 1 40 26 4,770.00 400,000
5 16 1 4,539.25 500,000 1 40 27 4,775.00 400,000
5 17 . 1 4,539.37 3,333 1 40 28 4,780.00 400,000
5 18 1 4,539.54 3,333 1 40 29 4,781.00 . 400,000
5 19 i 4,539.43 3,333 1 40 30 4,782.00 400,000
5 20 1 4,538.93 3333 i 40 31 4,783.00 30,769
5 21 i 4.537.89 3333 1 40 32 4,785.00 30,769
5 22 i 4,536.20 3,333 1 40 33 4,790.00 30,769
5 23 1 4,533.76 3,333 i 40 34 4,795.00 30,769
5 24 1 4,530.50 3,333 i 40 35 4.830.00 30,769
5 25 1 4.526.35 3,333 1 40 36 4,850.00 3,846
5 26 1 4,521.29 3,333 1 40 37 4,860.00 3,571
5 27 1 4,515.36 3,333 1 40 38 4,860.00 3,333
5 28 1 4,508.62 3,333 1 40 39 4,860.00 3,333
5 29 1 4,504.90 277,778
5 30 1 4,504.33 277,778
5 31 1 4,503.40 277,778
5 32 1 4,502.30 277,778
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Tabie 5. Stream package data for stream and lake segments

fRelations among stream and lake segments, ground-water inflow, diversions, and lake evapotranspiration are shown on figure 9; reaches are

numbered in a downstream order; row and column numbers are shown on figure 36; values for streamflow, ground-water inflow, diversions, and lake

evapotranspiration are listed only for the first reach in each segment; —, indicates that streamflow to the first reach of the segment is calculated by the

numerical model; datum for stage and streambed bottom is sea level]

Name Streamflow,
of stream ground-water
or lake inflow, Vertical
segment, diversion, hydrau-
surface or lake Stream- lic con-
inflow evapotrans- bed duc-
or Reach : piration bot- tivity Reach Reach
surface num- Col- (acre-feet Stage tom (feet length width
outflow ber Row umn per year) (feet) (feet) per day) (feet) (feet)
Medicine Lodge 1 3 30 44916 5,347 5,020 0.0182 5,754 15
Creek 2 4 30 5,287 4,996 0205 5,955 15
3 5 30 5,231 4,968 .0228 6,133 15
4 6 29 5,166 4,930 0254 6,801 15
5 7 29 5115 4,888 0263 2,287 15
6 7 28 5,085 4,884 0298 5,057 15
7 8 28 5,052 4,850 0295 2,674 15
8 8 27 5,015 4,843 0347 5,646 15
9 9 27 4,979 4,804 0300 2,095 15
10 9 26 4,952 4,792 0389 6,074 15
11 9 25 4,932 4,790 0420 5,175 15
12 8 25 4,926 4,789 .0438 1,802 15
13 8 24 4,917 4,786 .0456 5,373 15
14 9 24 4,907 4,787 .0509 1,014 15
15 9 23 4,894 4,785 0546 6,554 15
16 10 23 4,875 4,786 .0668 1,961 15
17 10 22 4,867 4,783 0706 1,351 15
Beaver Creek 1 1 43 29,419 5,881 5,537 .0023 5,465 15
(upstream from 2 2 43 5,816 5,414 0020 6,452 15
diversion) 3 3 43 5,716 5,346 0022 6,086 15
4 3 42 5,650 5,315 0024 920 15
5 4 42 5,603 5,272 0024 5,204 15
6 4 41 5,558 5,240 0025 5,561 15
7 4 40 5510 5,198 0026 4,978 15
8 3 40 5,497 5,224 .0029 1,495 15
9 3 39 5,479 5,175 0026 1,684 15
10 4 39 5,442 5,153 0028 5,546 15
It 4 38 5,424 5,108 0025 1,872 15
12 5 38 5,405 5,081 0025 5,213 15
13 .5 37 5,400 5,054 .0023 3,112 15
14 6 37 5,377 5,031 .0023 6,875 15
15 7 37 5,306 5,005 0028 1 6,251 15
16 8 37 5,279 4,975 0023 2,159 15
Beaver Creek 1 8 36 — 5,251 4,945 .0026 5,265 15
(downstream from 2 9 36 5,208 4,908 0027 5,071 15
diversion) 3 9 35 5,184 4,847 .0024 3,856 15
4 10 35 5,160 4,828 0024 6,191 15
5 11 35 5,124 4,820 0026 5,681 15
6 11 34 5,102 4,795 .0025 625 15
7 12 34 5,082 4,794 .0028 6,933 15
8 13 34 5,035 4,800 .0034 2,785 15
9 13 33 5,012 4,792 0036 6,227 15
10 14 33 5,002 4,792 .0037 1,893 15
11 14 32 4976 4,791 .0044 4,191 15
12 15 32 4,950 4,790 .0050 6,088 15
13 16 32 4,925 4,790 .0060 256 15
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Table 5. Stream package data for stream and lake segments—Continued

Name Streamflow,
of stream ground-water
or lake inflow, Vertical
segment, diversion, hydrau-
surface or lake Stream- lic con-
inflow evapotrans- bed duc-
or -Reach piration bot- tivity Reach Reach
surface num- Col- (acre-feet Stage tom (feet length width
outflow ber Row umn per year) (feet) (feet) per day) (feet) (feet)
Beaver Creek 14 16 31 4,900 4,789 0.0072 5,837 15
(downstream from 15 17 30 4,890 4,788 .0084 124 15
diversion) 16 17 31 4,875 4,789 .0093 6,204 15
—Continued 17 18 31 4,871 4,789 .0098 371 15
18 18 30 4,861 4,788 0110 7,282 15
19 19 30 4,850 4,788 .0129 7,940 15
20 20 30 4,836 4,788 0161 2,833 15
21 20 29 4,831 4,787 0185 4,857 15
22 21 29 4,821 4,786 .0233 7,615 15
23 21 28 4,800 4,785 0544 3,270 15
Beaver Creek 1 8 37 3,528 5,279 4,975 0023 2,159 15
diversion
Camas Creek 1 3 58 80,318 6,439 6,076 .0005 6,498 20
(upper segment) 2 4. 56 6,391 5,842 .0003 6,723 20
3 4 58 6,387 5,964 .0006 4,977 20
4 4 57 6,375 5,918 .0005 1,618 20
h) h) 56 6,365 5,772 .0004 4,996 20
6 h) 57 6,361 5,843 .0005 7,197 20
7 6 56 6,342 5,728 0004 6,504 20
8 6 57 6,337 5,792 .0005 7,839 20
9 7 57 6,311 5,750 .0004 5,349 20
10 7 56 6,305 5,692 0004 11,057 20
11 8 56 6,293 5,657 .0004 4,448 20
12 8 55 6,275 5,602 0004 8,171 20
13 9 55 6,252 5,571 .0004 1,541 20
14 9 54 6,251 5,522 .0003 10,853 20
15 10 54 6,244 5,491 .0003 863 20
16 10 53 6,244 5,447 .0003 7,244 20
17 11 53 6,242 5,417 0003 6,580 20
18 12 53 6,219 5,385 .0003 7,456 20
19 12 52 6,199 5,346 .0003 7,949 20
20 13 51 6,199 5,278 .0003 1,397 20
21 13 52 6,197 5,313 .0003 4,723 20
22 14 51 6,187 5,252 .0003 6,520 20
Camas Creek 1 14 50 — 6,097 5,224 .0003 4,602 20
(middle segment) 2 13 50 6,089 5,243 .0003 1,849 20
3 14 49 5,978 5,177 .0003 7,519 20
4 15 49 5,890 5,141 .0003 298 20
5 15 48 5,818 5,106 0004 9,269 20
6 15 47 5,722 5,073 .0004 6,430 20
7 16 46 5,681 5,011 0003 4,482 20
8 15 46 5,677 5,043 .0005 2,658 20
9 15 45 5,631 5,016 .0004 7,041 20
10 15 44 5,558 4,993 0004 7,192 20
11 16 44 5,542 4,969 .0004 427 20
12 16 43 5,513 4,952 .0004 7,983 20
13 16 42 5,463 4,935 .0005 7,886 20
14 16 41 5,416 4918 .0005 3,371 20
15 17 41 5,400 4,904 .0005 3,087 20
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Table 5. Stream package data for stream and lake segments—Continued

Name Streamflow,
of stream ground-water
or lake inflow, Vertical
segment, diversion, hydrau-
surface or lake Stream- lic con-
inflow evapotrans- bed duc-
or .Reach piration bot- tivity Reach Reach
surface num- Col- (acre-feet Stage tom (feet length width
outflow ber Row umn per year) (feet) (feet) per day) (feet) (feet)

Camas Creek 16 17 40 5340 4,890 0.0006 3,635 20
(middle segment) 17 16 40 5,296 4,902 .0006 2,886 20

—Continued 18 16 39 5,229 4,886 .0007 2,209 20

19 17 39 5,208 4,876 .0007 5,165 20

20 17 38 5,172 4,862 .0008 7,195 20

Wood’s diversion 1 14 51 8,366 6,168 5252 ! .0043 2,402 20
2 15 50 6,141 5,188 ' .0042 5,749 20

3 14 50 6,133 5,224 .0044 4411 20

Camas Creek 1 17 38 6,680 5172 4,862 0008 7,195 20
diversion

Camas Creek 1 17 37 — 5,111 4,848 0005 6,936 20
(middle segment) 2 17 36 5,070 4,834 .0006 6,629 20

3 17- 35 5,029 4,819 .0006 6,485 20
4 18 35 5,005 4,814 0007 1,040 20
5 18 34 4,988 4,799  .0007 5,718 20
6 18 33 4,945 4,790 .0009 415 20
7 17 33 4914 4,790 0011 6,222 20
8 17 32 4,899 4,790 0012 3,024 20
9 18 32 4,894 4,790 0013 7,380 20
10 19 32 4,885 4,790 0014 1,272 20
11 19 31 4,874 4,789 0016 5,576 20
12 20 31 4,856 4,789 .0020 5,336 20
13 20 30 4,838 4,788 .0027 4,439 20
14 21 30 4,830 4,788 0032 3,741 20

Camas Creek 1 21 29 — 4,822 4,786 0243 6,839 30
diversion 2 21 28 4,802 4,785 .0513 4,867 30
(Rays Lake 3 22 28 4,798 4,784 0642 1,672 30
segment upstream
from refuge)

Camas Creek 1 22 27 — 4,798 4,782 .0557 6,851 30
diversion 2 22 26 4,797 -~ 4,781 .0545 6,723 30
(Rays Lake 3 22 25 4,797 4,779 0441 6,211 30
segment down- 4 23 25 4,797 4,777 .0434 8,698 30
stream from 5 24 25 4,796 4,773 .0384 1,313 30
refuge) 6 24 24 4,790 4,771 .0458 7,132 30

7 25 24 4,786 4,766 0434 10,145 30

Camas Creek 1 22 28 11,051 4,785 4,784 .0078 230 230
diversions from
Rays Lake segment
to lakes in Camas
National Wildlife
Refuge

Lakes in 1 23 27 — 4,785 4,781 0017 1,394 1,394
Camas National 2 24 27 4,785 4,779 7 .0013 3,129 3,129
Wildlife Refuge 3 24 28 4,785 4,781 0021 133 133

4 25 27 4,785 4,776 0008 2,293 2,293
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Table 5. Stream package data for stream and lake segments— Continued

Name Streamflow,
of stream ground-water
or lake inflow, Vertical
segment, diversion, hydrau-
surface or lake Stream- lic con-
inflow evapotrans- bed duc-
or Reach piration bot- tivity Reach Reach
surface " num- Col- (acre-feet Stage tom (feet length width
outflow ber Row amn per year) (feet) (feet) per day) (feet) (feet)
Lakes in 5 25 - 26 4,785 4,773 0.0006 3,476 3,476
Camas National 6 26 25 4,785 4,764 .0004 1,356 1,356
Wildlife Refuge 7 25 25 4,785 4,769 .0004 3,230 3,230
—Continued 8 26 24 4,785 4,757 .0003 2,276 2,276
9 25 24 4,785 4,766 .0004 4,067 4,067
10 26 23 4,785 4,747 .0001 745 745
11 25 23 4,785 4,761 . .0003 1,152 1,152
12 24 24 4,785 4,771 . .0006 3,153 3,153
13 24 25 4,785 4,773 .0007 3,790 3,790
14 24 26 4,785 4,776 .0008 3,397 3,397
15 23 25 4,785 4,777 0010 3,802 3,802
16 23 24 4,785 4,775 .0007 823 823
17 22 24 4,785 4,778 0010 660 660
18 22 25 4,785 4,779 .0013 2,604 2,604
19 23 26 4,785 4,779 0011 2,690 2,690
20 22 27 4,785 4,782 .0029 586 586
21 21 27 4,785 4,784 .0055 1,488 1,488
22 21 28 4,785 4,780 .0897 2,054 2,054
Lake evapotrans- 1 22 28 2,649 4,785 4,784 .0056 230 230

piration minus
ground-water
inflow for lakes on
Camas National

Wildlife Refuge
Ground-water 1 25 23 72,952 4,785 4,761 .0000 0 0
inflow to
Mud Lake segment
of Camas Creek
Camas Creek 1 25 23 — 4,785 4,761 .0001 5,135 30
(Mud Lake 2 25 22 4,783 4,756 .0001 6,220 30
segment) 3 25 21 4,783 4,752 0001 6,746 30
4 25 20 4781 4,755 .0001 6,221 30
5 25 19 4781 - 4,782 .0150 3,362 30
6 24 19 4782 4,799 .0002 1,453 30
Lake evapotrans- 1 24 17 75,095 4,780 4774 .0000 0 0
piration and
diversions from
Mud Lake
Mud Lake 1 25 19 —_— 4780 4775 1436 625 625
2 24 19 4780 4,775 .0002 4,791 4,791
3 24 18 4,780 4775 .0002 4,936 4,936
4 25 18 4780 4,772 .0051 1,523 1,523
5 24 17 4780 4774 .0007 4,586 4,586
6 23 16 4,780 4,775 .0005 3,597 3,597
7 23 15 4,780 4,775 1.7076 71 71
8 22 15 4,780 4,775 .0012 2,871 2,871
9 22 16 4,780 4,775 .0037 2,285 2,285
10 2 17 4,780 4,775 .0003 3,590 3,590
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Table 5. Stream package data for stream and lake segments—Continued

Name Streamflow,
of stream ground-water
or lake inflow, Vertical
segment, diversion, hydrau-
surface or lake Stream- lic con-
inflow evapotrans- bed duc-
or . Reach piration bot- tivity Reach Reach
surface num- Col- (acre-feet Stage tom (feet length width
outflow ber Row umn per year) (feet) (feet) per day) (feet) (feet)
Mud Lake ‘ 11 23 18 4,780 4,775 0.0002 4,295 4,295
—Continued 12 22 18 4,780 4,775 0166 1,623 1,623
13 23 19 4,780 4,775 0092 1,704 1,704
14 24 20 4,780 4,775 0318 1,355 1,355
Henrys Fork 1 35 60 1,182,283 5,082 5077 ., .0006 5,457 200
2 35 59 5,063 5,058 .0007 6,081 200
3 35 58 5,048 5,043 0007 1,865 200
4 36 58 5,044 5,039 .0007 4,125 200
5 37 56 5,038 5,033 .0006 2,356 200
6 36 57 5,037 5,032 0006 6,471 200
7 37 55 5,028 5,023 0006 5,509 200
8 36 56 5,026 5,021 0007 3819 200
9 37 54 5,001 4,996 .0008 5,756 200
10 37 53 4,995 4,990 .0008 5,673 200
11 37 52 4,989 4984 0008 5,858 200
12 37 51 4,982 4,977 0009 6,030 200
13 37 50 4,962 4,957 .0010 6,004 200
14 37 49 4,908 4,903 .0021 5,316 200
15 36 49 4,896 4,891 .0027 2,392 200
16 37 48 4,885 4,880 0034 8,074 200
17 37 47 4,882 4,877 .0036 12,832 200
18 37 46 4,864 4,859 .0084 5,943 200
19 37 45 4,852 4,847 0344 6,295 200
20 36 45 4,848 4,843 0596 1,390 200
21 37 44 4,840 4,835 0158 6,505 200
22 37 43 4,837 4,832 0141 1,650 200
23 36 43 4,835 4,830 .0083 5,499 200
24 36 42 4,831 4,826 0063 1,800 200
25 37 42 4,831 4,826 .0090 8,075 200
26 37 41 4,831 4,826 .0089 11,062 200
27 38 41 4,832 4,827 0145 2,283 200
28 37 40 4,827 4,822 0072 3,479 200
29 38 40 4,826 4,821 .0094 9,383 200
30 39 39 4,323 4,318 0120 1,971 200
31 38 39 4,822 4,817 0081 12,190 200
32 39 38 4,821 4,816 .Ole4 - 9,626 200
33 39 37 4,821 4,816 1718 4,497 200
34 40 34 4819 4,814 0061 8,343 200
35 40 37 4818 4,813 0325 3,127 200
36 40 36 4,814 4,809 1143 7,753 200
37 40 35 4,810 4,805 0306 2,797 200
Snake River 1 40 30 2,800,585 4,780 4,775 4252 4,559 100
2 40 29 4,777 4,772 4257 4,399 100
3 39 29 4,774 4,769 2415 6,909 100
4 39 28 4,772 4,767 3583 9,141 100
5 39 27 4,767 4,762 2951 10,200 100
6 39 26 4,764 4,759 4921 1,089 100
7 40 26 4,763 4,758 3124 8,641 100
8 39 25 4,763 4,758 9071 3,754 100
9 40 25 4,762 4,757 3.0589 8,954 100



Table 5. Stream package data for stream and lake segments—Continued

Name Streamflow,
of stream ground-water
or lake inflow, Vertical
segment, diversion, hydrau-
surface or lake Stream- lic con-
inflow evapotrans- bed duc-
or ~ Reach piration bot- tivity Reach Reach
surface num- Col- (acre-feet Stage tom (feet length width
outflow ber Row umn per year) (feer) (feet) per day) (feet) (feet)
Lakes in Market 1 38 26 0 4,765 4,764 0.0020 605 605
Lake Wildlife 2 38 25 4,765 4,764 .0001 951 951
Management Area 3 37 25 47765 4,764 .0001 1,573 1,573
4 36 25 4,765 4,764 .0001 2,083 2,083
5 35 25 4,765 4,764 .0001 3,018 3,018
6 34 25 4,765 4,764 .0001 76 76
7 35 24 4,765 4,764 .0001 2,493 2,493
8 36 24 4,765 4,764 .0001 1,713 1,713
9 37 24 4,765 4,764 .0001 284 284
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