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Overview

* |ntroduction
 Geologic framework
e Aquifer classification/characteristics

e Data collection
— BREAK --

 Ground water budget

e Current status of aquifers

* Local investigations

 Overview of other Idaho aquifers
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Importance of Ground Water

 Over 95% of the drinking water in the valley
comes from ground water.

— (United Water operates two small scale surface
water facilities).

* Generally higher water quality

 More reliable supplies
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Importance of Ground Water

 Approximately 100,000 AF used for irrigation
annually.

e Over 30,000 well records exist throughout the
Treasure Valley (primarily domestic wells)

e Common units to describe water:

— AF (acre-feet) = amount of water to cover 1 acre of land with 1
foot of water.

— GPM (gallons per minute)
— CFS (cubic feet per second)



D O Department of
Water Resources

Occurrence of Ground Water

e Ground water exists throughout the state at
various depths below land surface. Areas in

which ground water is abundant, aquifers are
defined.

e Ground water flow characteristics and trends
differ for different aquifers across the state.
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Major Groundwater Flow
Systems in Idaho
Modified from R L Whitehoad, 1879
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Definition of an aquifer:

“Rock or sediment in a formation, group
of formations, or part of a formation that
pnp is saturated and sufficiently permeable to
wen transmit economic quantities of water to
e wells and springs.”
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Treasure Valley Aquifer Boundary

e Boundary
extends
from
Mountain
Home
Plateau,
Oregon
ldaho state
line, the
Snake River,
and the

Payette

River Basin.
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Treasure Valley Geology -- Cross Section
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Bedrock Units

f

Low water potential. Generally forms a “no-flow” barrier.
Wells constructed in granite have low yields and low sustainability.
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Volcanic Units

Can yield high amounts of water.
Low storage abilities.
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Sedimentar

famEn

Productive aquifer material of the Treasure Valley.
Wells completed into the coarse sands are very productive,
and have high storage capabilities.
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Municipal

Wells Irrigation
Wells Wells

Domestic

1000ft

//

6000ft -

Geothermal
(hot) water
input
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Aquifer delineation

e Shallow, intermediate, or deep classification is
based on well depth and location within the
valley.

e Seasonal (and long term) fluctuations are
significantly different, based on what portion
of the aquifer a well is completed.
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Shallow

 Generally encounter gravel and sand sequences.
e Typically domestic wells
e Good communication with surface water features (recharge).

e Unconfined _
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Intermediate Aquifers

* Sands, silts, and clays intermixed. Some gravels present.

*  Productive aquifers.

e Domestic, irrigation, municipal wells.

*  Minor communication with surface water features (? Recharge)
e Unconfined - semiconfined 2559
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Deep Aquifer

e Sands intermixed within “blue” clay
e Geothermal potential at depth
e |rrigation, municipal, and heat wells

e Little or no communication with surface water features (??
Recharge)

e Confined 2516.00

04N 01W 04DCA1 -- 680 feet deep
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Margin Aquifers

e Foothills areas (sediments)
e Foothills area (bedrock)
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Municipal

Wells Irrigation
Wells Wells

Domestic

1000ft

//

6000ft -

Geothermal
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Depth to Water
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Ground Water Flow Direction
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Data Collection

Driller’s Reports

Ground Water Level Monitoring
Ground Water Modeling
Drain Discharge Monitoring
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Driller’s Reports
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Diiing Pamiz No. Diegth first water i 15 i lewed (ff) 183 dmsmr 18 completion or handonment of thk wil v
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Example of Hydrogeologic Data

February 2011
North Ada County Monitoring Well #5
T.5N., R. 1E., Section 29
Water Borehole A
Chemistry Geophysics Lithologic s-Built
Description Well Construction
0 50 100 150 200
Analyte (mg/L unless ; S ___Ground Surface ( = _5 -
otherwise noted) Shallow | Deep 1 Fie Sand, gt brown [0-30) [::55;":_;0‘0""::? S = =
Alkalinity as CacO3 202 194 =
Ammonia <0.010 | <0.010 5'[;‘:‘;'5335‘.7
Arsenic 0.014 0.0061
Calcium as CaCO3 48 57 100 100 % & Scedule 50 PVC casi
Chloride 8.45 6.48 ilad {Surachs2h0)
Conductivity (uS/cm) 435 454 v
Fluoride 0.303 0.512 Sum o fns sanch, cridided P;lem:n:‘.eam:m from seal
Hardness 160 190 o 200 PR o S e T o the Botiemi ;:m:;.u
Iron 0052 | 014 Pastirly donpobophe
Iron (dissolved/filtered) | <0.010 | <0.010 Existing domastic well
Magnessium 10 12 % T iy 2 Torsaurlur;:;vmw:gsr'
Manganese (dissolved) <0.002 | 0.0062 Seroen = 226-236°
Nitrate as N 2.85 18 e 0. % Colorado silica sand (8 X 12)
Nitrite as N <0.18 <0.18 R70-410] (21 cu. 1)
Orthophosphate as P 0.188 0.102
4" Schaduts 80 PVC
pH (SU) 68 | 683 screan (0.02 st s26){3804001— %
Pctalssmm 2.4 2.4 400 A 400 TS v ¥ Tan cy a0E-410] 4" Schedule B0 PVC blank [400-4107]
Silica 46 36 o2
Sodium 39 29 Vot Fragmeans
Sulfate 26.8 46.1 Backfiled borehol with S
Sulfide 010 | <0.10 4 T ok 2
s aoH BRGSO SIT aNd GAR8 [410-500] s
Total Dissolved Solids 300 320 s e 500 S sy
Total Kjeldahl Nitrogen 0.14 0.11 S
Total Organic Carbon 135 0.69 - Temperature (degreesC) i L]
Field Temperature (C) 14.1 16.4 Vs Fragmaenns e
Field Conductivity (uS/cm) 461 467 600 —
Field pH (SU) 7.62 7.16 Beinch mud rotary
borehole [TD=600]
i " Lithology based on drill
Analysis by Idaho Bureau of Laboratories, : i
i i 3 Borehole Geophysics cutting analysis
e e ek, conducted by J.U.B. conducted by IDWR Well drillng and constuction by Down
Samples collected by IDWR on 3/1/2011 Right Drilling and Pump Company,
Caldwell, [daho
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Example of Hydrogeologic Data

North Ada County Monitoring Well #5 Al 20
T. 1 N., R. 1W.. Section 1
Borehole Geophysizs o ol Compction
- = Lilkr alogy Based on drill =T
Water Chemistry culting analysis conducted 17 Dancmt sty el 0T T
by IDVWR ) R———
0 50 100 150 200 ! \ # e v 1300
Analyte (mg/Lunless s X N s _ Fa— A
otherwise noted) Shallow | Deep 0 I P —
3 & o Ll
Alkalinity as CaC03 260 137 ("'l
Ammania =0,010 | =0.010
Arsenic 0.011 0.006 100 - — TemperatureF 100 il
Calcium as CaCO3 Bl E:]
Chlaride 4.07 4.85 =  FR&d(chm-meters) b et i
{ | iR b e i s iy
Conductivity {u5/cm) 418 282 ET11 e oy v & Fomchrs wue<hs
R {ohm-meters) L e ol .
Fluoride 0487 | 049 | s - erad e T i e s, AR
Sl
Hardness 200 120 i
Iran <001 | 0018 = = e | e e ST
Iron [dissolved/filtered) | <0010 | =0.010 F— ok Lo S
Magnessium 12 6.9 200 - 00 = EEE‘L’.‘:‘_‘.‘:"
Manganese idissolved) | =0.002 0.01 iézz.:“dﬂ;’fﬁﬂ'::‘::_...q
Mitrate as N 2.19 0,702 e i i - e miﬁ:’_.h.__,.
A U] BT b s s ards
ﬂrth:l:lrlte as i =0.18 <[.18 200 4 w0 L E;EH?:""""""“‘“
phosphate as P 0.153 0.22 H0 A casioe b e
pH (5L 7.31 7.18 P e e
Potassium 29 2 B L R e T e
Silza 45 3 <00 | . oy :éf.';‘;‘;;‘:‘.f“.?aw
Sodiam 33 20 E“u:ll:ﬁmq-:c:‘_.&
Sulfate 9,02 221 _ —— | s e
Sulfide =010 | <0.10 e —— R S RS
Total Disselved Solids 320 200 600 - = = : : | =
Total Kjeldahl Nitrogen 0.18 0.2 |t R s Saricrits chiz senl Hat- 7251
T iy’ e e
Total OrganicCarbon | 0,69 | 0.9 : : s ——
Field Temperaturs () 14.6 17.1 S e ) i
Field Conductivity (uSfem)] 432 312 700 - roo EEEESESrACARE e me
Field pH [SU) 7.45 .27 Betiom Holi Tamparatars = 63 S pare F
B Dot woud iy
borwhola [TO = 708]
200 -
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Water Level Monitoring
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Drain and Stream Gaging
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e Questions so far?

* Break for coffee and restroomes......




D O Department of
Water Resources

Ground Water Budget

e Simple accounting:

Inflow — Outflow = Change in storage

Inflows: Irrigation seepage, canal seepage, stream
loses, precipitation

Outflows: Discharge to river, wells
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Ground Water Budget

Treasure Valley Water Budget
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Recharge Sources

Domestic
Septic (1%) Canal Lake Lowell
Seepage Seepage Flood
(62%) (2%) Irrigation Stream

0,

e

(hot) water
input
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Source of Water......

\ Redﬂsh Lake / \,.\

: f’ y o pl—
| 23 Yellow) Bellnyake
! Pemt ake

¥z
& ¥
Alturas’liake

. Approx'imrately 5.7 MAF of preC|p|tat|on falls in the Boise River watershed.




D O Department of
Water Resources

L.5. Department of the Interior | Reclamation | Pacific Northwest Region Contact Us | Site Index

25, RECLAMATION S |
S = Pacific Northwest REGI0n a0 g;ngWMﬁMfeg R e S e rV O I r Sy St e m

Search Reclamation _ » Reclamation Home | Regional Offices | NMewsroom | Library
Projects & Facilities | About Us | Program & Activities | Water Operations
Hydromet Home | Reservoir Storage | Boat Ramps | Cumrent Data | Historical Data

Bureau of Reclamation, Pacific Northwest Region

Major Storage Reservoirs in the Boise & Payette River Basins
- Current Year
- Previous Year

Boise Riwer ANDHARK+LUC

08/20/2014

- Average

CSCI 1547 efs 1000006

Mann Creek i += -

Mann Cree! Deachweeel o B00000
1°oFuII Cascade 1075527153002 I
436970/646460 T0% Full U
G68% Full 1

2 300000+
DEDI 597 cfs a2

1 —

PABI 1650 cfs @ 700000
[=11)
MFPI 110 efs &

- o GO0000
oW1 19 cfs =
PRPI 1316 cfs PRLI 488 cfs )
! =

ETNI 403 cfs T 5000001
HRSI 2914 cfs =
EMM 1457 ¢ 2

PLEI 984 cfs ETSI 1069 cfs 400000

PARI 633 cfs 200000

HoMl 251 ek BIGI 651 cfs
BTEl 427 cfs Andersan Ra 200000 T T T T T T T T T T T 1
28E3E7/M19100 ocT QY DEC JAN FEB MAR APR MAY Jun JuL AUG SEP

- G
SEl 2236 ¢ 5% Full

Wy2014

LUC 3604cfs ERFl 2632 cfs

0872172014 05344
PROVISIOMAL DATA - SUBJECT TO CHANGE!
Accessibility

253450'204400

96% Full

PROVISIONAL DATA - SUBJECT TO CHANGE!

Boise River system (Anderson Ranch, Arrowrock, Lucky Peak) is at 62 % of capacity.
Total space available: 3528074 AF

Total storage capacity: 949700 AF

MNatural Flow: 749 CFS

Payette River system (Cascade, Deadwood) is at 68 % of capacity.
Total space available: 255930 AF

Total storage capacity: 200452 AF

Natural Flow: 1182 CFS
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reasure Valley Surface Water Features

20 Mily
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Irrigation Distribution

Approximately = 15
1,170 miles of ;
major irrigation i Q“h |
canals !_
Major source of i $ip (o
recharge to the ALY
aquifer system (loss A\
of 0.75 cfs/mile) BRAN SNt
1.7 MAF Diverted  [&
Annually ‘
; 5 o
L ane ﬁ\';;\ S %} ‘t\\ %
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Response to irrigation

; e N A
04NO5W-21CCC1 ~ 125 feet deep : 03N02W-25AAA1 - 34 Feet Deep d 04NO1W-36DAD1 - 184 Feet Deep E
0 0 -5

5 2 7 )
i o : L ol |
20 15 N 10 ; |
€ 20 o = ! _
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T Sy, T
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S : = %‘ # ! S T T A T
N S g N A el W

45

st 03NO1W-09ADD1 -- 212 Feet Deep ¢
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& # ‘ Saka| 15 ’—-o*g,ﬂﬁ !
80 ¥ i {17 &
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Treasure Valley Aquifers

Irrigation Wells
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Well Development

Chart of Well Development e There are 30,000 wells in
10000 - the Treasure Valley.
9000 | e Unfortunately, well
2000 | drillers have not always
7000 | been required to file
6000 | drilling reports so all of
S cono | the wells in existence are
£ = Frequency not on file.
3000 | e Well construction
oo standards have changed
. and improved over the
O years.
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Ground Water Discharge -- Wells
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Treasure Valley Pumping Diversions
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Ground Water Discharge — Drainage areas
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Discharge to the Boise River

|| U.5. Department of the Interior | Reclamation | Pacific Northwest Region

“Teacup” diagram from
BOR.

Notice the river flows
increase as you move
down-river.

Winter conditions (no
significant precipitation
or diversions)

Data source:

http://www.usbr.gov/pn/hydromet/boipaytea.html

Contact Us | Site Index

Pacific Northwest’ R'eglomgmg atey

Search Reclamation _ 5 Reclamation Home | Regional Offices | Newsroom | Library
Projects & Facilities | About Us | Program & Activities | Water Operations
Hydromet Home | Reservoir Storage | Boat Ramps | Current Data | Historical Data
Bureau of Reclamation, Pacific Northwest Region
Major Storage Reservoirs in the Boise & Payette River Basins
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[lickable Reservoir Storage and StreamFlow Diagram )
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Anderson HS
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— LUC 231 cfs 208 o
Lake Lowell ) \

118 531,/159365
744 Full '

Luck% Peak
71611 /264400
274 Full
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PROVISIONAL DATA - SUBJECT TO CHANGE!

Boise Riwver system (&nderson Ranch, Arrowrock, Lucky Peak) is at 55 % of capacity.
Total space available: 424812 AF
Total storage capacity: 943700 AF
Natural Flow: d21 CF3
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Recharge Sources TVHP 1996 |[TVHP 2000 [BOR 2008 |Averages
Canal Seepage 626,000 521,500 492,284
Seepage from Rivers and Streams 16,000 77,000|NA
Seepage from Lake Lowell 19,000 21,200|NA
Underflow 4,300 4,300|NA
Flood Irrigation and Precipitation 302,000 404,400 453,868
Other Uses 48,000 65,700|NA
Rural Domestic Septic Systems 5,000 4,600|NA
Total Inflows 1,020,300, 1,098,700 997,657| 1,038,886
Discharge Sources
Domestic and Industrial Pumping 66,000 76,800|NA
Municipal Irrigation 10,000 10,000(NA
Self-Supplied Industrial 21,000 8,200|NA
Agricultural Irrigation 72,000 53,000 128,962
Rural Domestic Pumping 27,000 24,000(NA
Stock Water Pumping 3,000 3,000|NA
Total Pumping 199,000 175,000 128,962| 167,654
Discharge to Snake River 276,800 352,600 362,023
Discharge to Boise River 523,200 529,000 489,105
Total Discharge to Rivers 800,000 881,600 851,128 844,243
Total Outflows 999,000 1,056,600, 980,090| 1,011,897
Net Difference 21,300 42,100 17,567 26,989




Payette River Importations
79,000 AF

BOISE RIVER FLOWS (AF) g
2,000,000 At Lucky Peak
- 1,600,000 Canal Diversions Ganal L~
400,000 Boise River Flow below diversions
+ 100,000 Canal Returns
+ 500,000 Drain Returns
1,000,000 Boise River Flow at Snake River

Shallow ground water

Drain Y drain return to Boise River A Stream

500,000 AF Seepage from precipitation
e e | Dran A 65,000 AF =
Drain . ”
.“ | ﬁ Star 3 »
¥ Conal Stream Seepage
77,000 AF

Canal Returns

100,000 AF Canalg S 171
Boise River Flow ‘ LAY s Lucky Peak Dam
at Snake River Confluence A W F ™
1,000,000 AF . 9 . . ’

: E < Irrigation Diversions (canals) ,
Irrigated Crop ET . Canal e 1 Ggﬂ 000 AF ( ) /
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Py . . A st LA 4 Annual release from
. * Pl Lucky Peak
Lake Lowell Seepage 21,000 AF . N « NELM_ VrurrkPana\ - ; "

- UGS B L R - Canal Seepage 500,000AF
Drain 4 Canal ¥ - A ‘
Well withdrawals’ Canal b :

Shallow ground water 175,000 AF R . Flood Irrigation
‘._ drain return to Snake River Snake River Importations Seepage 400,000 AF
: ‘9'5,000 AF

" 300,000 AF
T :

g g

Diagram is not to scale and is for
illustration purposes only.

Water volumes presented are
approximated based on annual
averages and estimates presented
in published water budgets
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Current Status of Aquifer System

* Management Areas
e Residential Development

— Changes in land use

— Planned changes in land use
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Management Areas
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Changes in Irrigation.....

4

city_limits
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Irrigated Land History
<all other values>
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Current Investigations

 North Ada County
 East Ada County
e Revised Treasure Valley Ground Water Model
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ldaho Aquifers

raham and Campbell 81987

Major Groundwater Flow
Systems in Idaho
Modified fom R L Whitehead, 1979

*ESPA

eRathdrum Prairie
*Moscow

*Tributary Basins
*Management Areas

A/ Flow Syatern Boundary
W Areas of Underfiow o Adacert How Sysemn
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Eastern Snake Plain Aquifer:

eAquifer composed primarily of basalt.

eAquifer is generally unconfined with local confined conditions.

*Some locally perched areas.

eDepth to water ranges from a few feet in places near the river to over 900 feet in the
center of the plain.

I ESPA Location

*Recharge due primarily -
to irrigation and stream i
seepage, tributary e

Bl I esren 2t Mode ori
underflow, and - o
preCipitation. e e iles

{0 5 10 20 30

*Water moves very easily
(fast) through this aquifer
eLargest aquifer in Idaho.
*Very important to Idaho.
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Cumulative Volume Change of Water Stored Within ESPA —
ESPAM2.1
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Rathdrum Prairie Aquifer:

*Aquifer extends across Idaho and Washington.
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Palouse Basin Aquifer:

*Generally made up of two

aquifers:
*Upper unconfined: located
in surface sediments (limited
extent, only minor stock
water uses), and in shallow
basalts (Wanapum) and
interbeds to approx. 500 feet.
Some domestic and
municipal development.
* Lower confined: located in
deeper basalts (Grande
Ronde) to approx 1,000 ft.
Accounts for 95% of
municipal and university
supply.

eLimited recharge from

precipitation and stream leakage.

Palouse Basin Aquifer

O Cities

- Palouse Basin A

Rivers

Miles
16 24

8

WASHINGTON
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"GROUNDWATER RESOURCES OF IDAHO" Plate 1
Graham and Camplrell &'1981

e ldaho Aquifers

Modified from R L Whitehoad, 1878

*Tributary Basins

A/ Flow Syatern Boundary
W Areas of Underfiow o Adacert How Sysemn
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dennis.owsley@idwr.idaho.gov

http://www.idwr.idaho.gov/
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