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HYDROGEOLOGIC UNITS
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BASIN-FILL DEPOSITS

« MAPPED HYDROGEOLOGIC UNITS
AND TOTAL THICKNESS
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Six
Structurally
controlled
Basins that
contain
basin-fill
deposits
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Hydrogeologic Framework of
Sedimentary Deposits Iin Six Structural
Basins _ _

EXPLANATION

EXTENT OF CONSOLIDATED DEPOSITS
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COLUMBIA RIVER BASALT GROUP

« MAPPED LATERAL EXTENT AND
DEPTH TO TOP OF UNIT of: Saddle
Mountains, Wanapum, and Grande Ronde
Units (basalts) and Mabton and Vantage
Units (interbeds)
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BASIN-ALL AND COLUMEIA RIVER BASALT GROUP UNITS
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BEDROCK UNITS

ERA

PERIOD

EFOCH

SIMPLFIED GEDLDGIC UNITS

HYDROGEOLDGIC UNIT

CENOZOIC

Quaternary

Holocens to
Pleistocene

Old Snowy Me andesita, hount Exmier andesite, Tiston andesits, Fusss] Ridge axdasite
Fomnd Min. andesite, Pezr Lake andesite, Jess Laks comyplex andesite, Deap Creak andesite,
Dresr Lake M. andestie, Swampy Meadow azdestis, Signal Peak azdestis, South Sutte
andesite, Eallroaring and Big Muddy Cresk complex andasste, Mi. Adams volcanics, Temnac
M. basale, Bimreck Laks basalt, Lava Crack besale, Kimcaid Leks basalt, Hoghack Mm.
kasalt, Canyen Crack hasalt, Peradisa Falls hesle, Cedlear Craak basal, MoClellan headows
basalt, White Chuck cinder come basalt, Walupt Lake tasalt, Two Lakes Basalt, Trout Lake
Craek basale, Theeoas Lake basale, TIlcu= Creak basale, Twin Battes basals Sleaping Bazaty
basalt, Sawtooth Mim basalt, Rad Laks basali, Riley Creak basalt, Brash Creak basal:, Fed
Butte basalz, Mosquito Cregk basalt, Lakenew bin. basalt, Listle Goose Creek basalt, Load
basalt, Laks Comeomly basalt, Lone Burss basalt, Indian Viewpaoins basalt, Indian Haaven
kasalt, Irs Cave basle Hiddez Lake basale, Goat Butts basalt, Gresz Cazyea basale, Gotchen
Crack basale, Glacizie Butta basalt, Flamop Mim. basalt, Eact Canyon Crack hasalt. Daad
Horse Creak basalt, Degp Leke basalt, Camas Praine basalt, County Pazk basalt, Chanzmus
Laks basals, Bure: Peak basalt, Buonsdl Buste besalt, Bird Mountin basalt, Slus Lake basalt
Badgar Paak basalt, Placid Lake basale, Spinl Butte dacite, Clear Fark dacite, S=yder M
dacite, Clallis Laike dacite

il ]
auatamary Badrock unit
[for ares that ovenays
the alder bedrock
dapashs and lles autside
1he Grande Rands
Basak suter)

Hincans

Simcose Min wokcanics, Devlls Horns velcankcs, Goet Racks andesiie, Eee Flat andaske,
Lincoln Plateau basak, Hoghack Mtn. basad, Dewls Washbasin basal, Dalles Ridge basalt,
Bald Ktin., pluton, and Eethal Ridge basai

Tertiary

Miocens

Conglomerate Point breccla, Howson andesia, Cauncll BIUf wilcanics, Clear Wast thyalits,
Siker Creek tonalits, Skyscraper M. volcanics, Eagle tuff, Palisades tull, Blensburg Fm.
wolcanlcs, Coopsr Pass valcaniclastics, Stavens Ridge FM. wlcanics, FHE's PEaK Fm.
wolcanics, Tabaosh plutan, Bumping Lake plubon, Box Canyon gabbeo, Camon Rivar shock,
Miqually diorke, Ju] Laks sils, Snoqualmie Batholth, Snipes Peak Fm. sedimants, White Fiver
pluton, Box Canyen valcanice

Oligoeens

‘Wanatchee Fm. sadiments, Chumstkck Fm. andeske, Groto Batholth, Mount Danlel volcanics,
Index Bathalitn, Mount Ak vilcanics, Eagle Garge wlcanics, Dnanapscosh Fm. vilcanic s, Mill
Cresk basak, Wildeat Cresk wilcaniclastics, Spencer Crek wilcaniclastics, Rattiesnake Cregk
iit, Eumping Rivar 1, and Bum River

Eocena

Tukwila Fm. wicanics, Tigar Min. Fm., sediments, Roslyn Fm. sadiments, Remtan Fm. ssdiments,
Maches Fm. sedimants and yolcankcs, Eafaw Pass voleanics, Swauk Fm. sadmants snd
volcanics, Manatash Fm. sedimenis, Lookout Creek sandstone, Tengway Basall, Camas Land
diabase, Goat M dachs, Banks Laka dacia, Raler Maunt polug, Coopsr kN, Bartholth
Raging Rlver Fm. s=dimant, ML Parsls volcanics, Taneum andestts, Summar Creek basal,
Pe0R Palnt andasie, Frost Min. basatt, CRUMSEcK Fm. wicanicos, 3nd Spencer Cresk i,
Tieton Pazs basal, Discovery Creek basalt

Paleocens

‘Fwaadlla Bacin granke, Coffes Lake grania

TB
Terflary Bedrock unit

Early to Late

Magon Ridge Gredze, Mount Stuam Batholth, Bald Men. pluton, Arbucke KA. fonalite, Ruzsall
Branch Fm. esdimants, Tan Peak pluion, Sloan Cragk plkon

Jurassic | Cretaceous

Early t Late

Lookout Mourtain Fm. matamorphic s and matavalcanics, Ala Laka metamorphics, Ingalls
tEconic complex metamonphics and metavold anics, eastern and western melange ek
matavolcanice, Indian Creak complex diodte, 33 mingtan phyiite, SnUKEsn greanschist, duar:

Min. stock tona itz

Triassic

Early to Laks

Tonga Fm. metamomphics and metawlcanice, Gibrakar Rock migmatite, Chtwaukm echist

MB
Mesozalc Becdmck unli
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HYDRAULIC CHARACTERISTICS
OF UNITS



The ability of sediments and rocks to store and transmit
groundwater (their hydraulic characteristics) determines
how a groundwater-flow system functions. Knowledge of
the hydraulic characteristics also is necessary to evaluate
how the flow system responds to stresses such as pumpage.



Distributed
Hydraulic
shallow Conductivity

Saddle Mountains Unit

Grande Ronde Unit




Hydraulic conductivity of the basalts can
range several orders of magnitude.

Hydraulic conductivity of the productive zones
In the basin-fill deposits are as much as 2
orders of magnitude larger than the basalts.



HYDROCHEMISTRY



-13.0

1351

1401

1451

1501

1551

OXYGEM-18_ 1N PER MILLE

1601

-16.5

-11.0

-1 ?.EEE l
134 -130

2 USGS

-126

-122

-118 -114 -10

DEUTERIUM, IN PER MILLE

-106

-102

-08

]

n + W ¥

<

EXPLANATION

Naches River near Morth Yakima

Yakima River at Euclid Bridge near
Grandview

Yakima River at Kiona

Yakima River above Ahtanum Creek at
Union Gap

Yakima River at Umtanum

Yakima River at Cle Elum

Wells < 100 feet deep

Wells < 100 feet, without 2 outliers
Wells 100-400 feet deep

Wells 400-700 feet deep

o Wells 700-2,700 feet deep

Sulphur Creek wasteway,
non-irrigation season
Sulphur Cresk wasteway,

irrigation season



Dissolved Methane and its Stable Carbon Isotope

Most of the occurrences of methane measured in
groundwater samples from wells outside of the Hanford
Site were found at locations several miles distant

from mapped structural fault features, indicating upward
vertical movement of predominantly thermogenic methane
from the underlying bedrock may be more widespread than
previously thought and (or) the more general occurrence of
unmapped fault structures. In either case, upward
migration of methane through the CRBG from the
underlying bedrock units is indicated by the data.



Helium - A noble gas

One cannot explicitly determine if part of the helium is from a mantle
source, only that the predominant source is radiogenic helium. But
mantle helium is so enriched with 3He that the likely source is mantle
derived.



GROUNDWATER OCCURENCE



Groundwater Occurring In the
Hydrogeologic Units was Derived
From:

e Rainfall
* Snowmelt
* Irrigation starting in the late 1800’s
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Derived Estimates of Potential
Recharge
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Most of the recharge in the bedrock-floored, humid, forested-
upland slopes of the Cascade geologic province (where the
bedrock units occur) discharges as shallow subsurface
groundwater flow to upland streams and thus is not available
to recharge the deeper parts of the aquifer system. Recharge
In some of these upland areas, especially in Kittitas County,
IS limited because the bedrock generally has a much lower
hydraulic conductivity and infiltration capacity than the
overlying soils and (or) unconsolidated deposits, which also
are generally thin or missing.

On a long-term basis, only about 34 percent of the potential
mean annual recharge (percentage varies on an interannual
basis) was estimated to have entered the regional
groundwater flow system in the bedrock units in the upper
Yakima River basin in Kittitas County.
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Within the Yakima River basin, the percentage (rounded) of
recharge that occurs in the outcrop areas of the hydrogeologic units
IS about 0.29 percent for the basin-fill units, 0.007 percent for the
Saddle Mountains, 0.008 percent for the Wanapum, 0.13 percent
for the Grande Ronde, and 0.57 percent for the bedrock units

Flow paths range from a few feet to about 50 miles, and groundwater
ages range from very recent to more than 10,000 years in the deeply
buried units near regional discharge locations.
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CONDITIONS OF OCCURENCE



Water table
Semi-confined

Confined
Perched
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Why-What shallow water table in basins

In describing the relation between irrigation and drainage,
Jayne (1907) presents information for nine wells in the
Sunnyside area dug between 1890-1900 that shows that by
1902 there were water-level rises from 14 to 75 ft.

The shallow water table in the structural basins suggests a readily
available supply of groundwater, but much of this irrigation-derived
water in the shallow system discharges to drains and streams and is
relied on to meet downstream uses (both in-stream flows and
diversions with entitlements). Areas with high water tables (shallow
groundwater) also are more susceptible to contamination from
sources at the land surface.
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FLOW SYSTEM



Groundwater moves through the aquifer system from the
uplands (high land-surface altitude—topographic highs) to
surface drainage features in the lowlands, principally to the
Naches and Yakima Rivers and to the Columbia River in the
eastern part of the extended study area.
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GROUNDWATER USE
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Groundwater Rights

Number Instantaneous Annual Irrigated Area
(GPM) (Acre-FT) (Acres)

2,874 950,000 530,000 130,000

Instantaneous = 1.4 Billion gallons per day

Annual = 730 Cubic feet per second

Streamflow leaving the Basin 3,600 Cubic feet per second

Note: about 25% of Irrigation Rights
are Standby/Reserve Rights
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A e ' Annual pumpage, in acre-feet; -
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RM 126 = Sub-Drain No. 35 Richland Canal
3 - RM 18.0
Wapatox Power Plant Return Flow AM a7 = fiM 3.2 -«
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: ==
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WATER-LEVEL TRENDS
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Trends, and absence of trends, when analyzed in conjunction with
groundwater pumpage, streamflow, and recharge, can indicate areas
where there have been: (1) changes in groundwater storage, (2)
potential capture of recharge, and (3) changes in groundwater
discharge to streams, springs, or wetlands. Pumpage (discharge by
wells) must be balanced by one or a combination of the above three
changes (Theis, 1940).

USGS



Groundwater-level trends were categorized as: stable to
small water-level declines (0—-20 ft), moderate declines
(21-75 ft), large declines (76—-150 ft), and very large
declines (greater than 150 ft).
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Well depth 723 feet
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Site Name: 12N/22E-21R01

+ 12/22-21J01: 1,130 feet deep, basalt
= 12/22-21R01: 904 feet deep, basalt
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Yakima Ground Water Sites - Hydrographs

Project Home | Status | Publications and Products | Related Links | News Releases | Data | Maps |

Bibliography | Contact Us | Project Summaries | Partnerships |

Back to DS 243

Click on well symbol to see hydrograph.
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WATER BUDGET FOR THE
YAKIMA RIVER BASIN



A\

\

\V/

Water budget Predevelopment Current
component conditions conditions

Precipitation 8.6 8.6
Streamflow 4.1 2.5
Evapotranspiration 5.1 6.1
Recharge! 3.8 5.0
Pumpage 0 24
Reservoir storage .0 1.1
Diversions? 0 3.1

Values in Millions of Acre-Feet

USGS



The product is available online at:
http://pubs.usgs.gov/sir/2009/5152/

Yakima Groundwater Project Web Site:

http://wa.water.usgs.gov/projects/yakimagw/
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