Ground Water Quality Technical Repourt Na. ©

Ground Water and Soils
Reconnaissanceof the Lower
Payette area, Payette County, ldaho

Prepared for the Fayette Soll
and Water Conservation District

Prepared by:

Joe A, Baldwln
Bruce Wicherski

December 1994

: /-‘ ldaho Department of Health and Welfare
p Pivizicn ol Etrdrenmendal Quality
-/

R

renennnnn

B ap—

Aasepmnpnynny

W



Table of Contents

IntreducHOn .. ...l e e e e
PUrpOsE . ..o e e
Objectives and Scopo ... .. .. oL

Previous Studies ... ... .o i e
Description of Shudy Area .. ... .. ... e
System for Numbering Wells and Springs ... .. ........... ... ..
0 .4 - N
L) 1
Hydrogealogy .. ... oo i i i
3 T B 0T

Matedals and Methods ... ... ... . i e s

Quality Asswanvce amnd Qualily Conbrol L. oo
= -
Soil ........

Results and DiSCUSSION . .. v ettt ittt m e i v e s e im it
Ground water .. oL e e s
Area-wide Ground Water Survey . .. ......... ... ... ...

Quarterly Ground Water Monitoring ........

Pesticvide Sampling . ........ ... .. ... .. ...

Arsenic Sample Collection .. ... ... .. o i il

Major Ion Sample Analysis ...... ... ... .. oo

Agricultural Drain 5amplng . . ... oo o vn i

11 P
SUIMMNATY .o oo ot it ot et e e e e e

Concliasiond .« 2 v - - vt me e e e e

List of DEQ Ground Water Reports . .. ... ... oot iei i

[ s Bt (o n it = T

Appendices ......................................................




List of Figures and Tables

List of Figures

" Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.

Figure 9.

Figure 10.
Figure 11.

Figure 12,

_ Figure 13.

Figure 14.

Figure 15.
Figure 16&.
Figure 17.

Figure 18,

Tigure 10,
Figure 20.

Location of Lower Payette Project Area .........c.-cveneerones 4
Well Numbering SYStEM . .« ..o ovvvarvernan sy 5
Tocation of the Snake Plain . . .. ..o v v v e 7
Hydrographs for Selected Quarterly Monltoring Wells o ovienn s 12
Location of Surface Drains Sampled During January 1992 ... .. .. 13
Potentiometric Map of the Lower Payette Study Area . .........-. 14
Depth of First Ground Water . ... c.oooeveeivnnnrares 15
Location of Soil Sampling Sites in the Lower Payeite

SIUAY ATEA ..o owcvnrm e R |
Location of Wells Inventoried During the Area-wide

Ground WateT SUIVEY . ..o« c v vmem i na e e .. 26
Location of Wells Selected for Quarterly Monitoring ........- - 27
Nitrate Frequency Distribution for Wells in the Lower

Payetta QRIAdY ATA . . .. vvvve v rr o ae s 28
Contoured Nitrate Concentrations (Kriged) Using

Laboratory Datd ... ..o oovn e 29
Chloride Frequency Distribution for Wells in the

Lower Payette Study Area .. ........oovoovramrn e 31
Well Depth Versus Chloride/Nitrate Concentrations

in the Lower Payette Study Area .. ....... .ocorcenrommemee el
Seasonal Nitrate Trends From Selected Quarterly

Menitering Wells in the Lower Payette Study Area .. ... 34
Location of Wells Samypled for Pesticides . ... ... .ovvvervnes 36

Piper Diagram of Selected Chemical Analysis of Water

From Wells With Completion Depths from 0 0 50 Feet

Below the Land Surface ... .. oo ine e 39
Piper Diagram of Selected Chemical Analysis of Water

Erom Wells With Completion Depths Greater than 100 Feet

Relow the Land Surface ... ...« coovennrre oo s 40
Digealved Chlande and Sulfate Concentrations from Wells ....... 41
Trilinear Diagram of Water from Selected Drains .. ..ocvmnnvaens 44

|

WG MM AN BN RN REN aERENUERD



Ground Watar and Soila Reconnaisance

List of Tables
Talle 1. Mear-surface Gieologic Units in the Lower Payette

SHUAY ATER + 1 woor v omrrrsscsr s st oo o e T 9
Table 2. Inventory of Selected Wells in the Lower Payette

Study ATEA . 4. oeernnn et A-1
Table 3. Compounds Analyzed by the University of Idaho

Analytical Lab for Different Pesticide Classes - .. --ccoxvovroes 21
Table 4. QA/QC Statistics for Ground Water Sampling Events

in the Lower Payette Study Area ........cc.ocorersrerrr o 22
Table 5. QA/QC Statistics for Soil Sampling in the Lower T

Payette Study Area ... .coowoovnnenmrores s it 24
Table &. Field Chemical Concentrations of Ground Water From

Salected Wells In the Lower Dayctte Shudy Area .. .........n AT
Table 7. Laboratory Chemical Concentrations of Ground Water

From Selected Wells in the Lower Payette Study Area ........-- A-13
Table 8. Impacted Areas, Number of Pesticide Samples Collected

' From Each Area, and Number of Detections:. . . .. ..vovvnerrnes 35

Table % Discharga and Chemical Concentrations of Selected

Drains in the Lower Payette Study Area ........oormmvreernns 43

Table 10.  Soil Sampling Results in the Lower Payette Study Area .......... 46




Abstract

Groungd-water and soils sampling was conducted in the lower Fayette area,

_.—— Idaho to evaluate agrichemical impacts to ground water. Much of the study area

-

|"-'-F-

is intenzively formed with erope such ac sugar bowete, aniong, corm, mint and spe-
cialty seed crops being grown. The depth to water is less than 25 feet over much
of the area, and most crops are furrow irrigated. The size of Lhe study area 1s
32,871 acTes.

- During an initial inventory of the area, 82 domestic wells were sampled for ni-

{raie, major iong, and feld ?arnmel:ere, Salectad wells were samplad for peshi-
cides. Thirty domestic wells were selected for quarterly monitoring over a year-
long pericd. Quarterly wells were sampled for nitrate, pesticides, and field pa-

_xameters. Depth to water measurements were collected where possible. Soil sam-

ples were collected from eight fields to evaluate the potential for storage and
transport of agrichemicals below the root zone to the water table.

Surface drains were sampled during the non-irrigation season te document
ground-water quality.

- Three areas of slevated nitrate {» 3 mg /L) in ground water were delineated.

These areas coincided with arcas where intensive agricultural practices occur. Ni-
trote concentrations in those araas ranged from helaw Aetactinn Hmits (< 0.005
mg /L) to 37 mg/L. Seventeen percent of 82 wells had nitrate concentration be-

. tween 5 and 10 mg/L, and 5 percent exceeded the Idaho Drinking Water stand-

ard of 10 mg/1..

The herbicide Dacthal was detected in 12 of 20 quarterly monitoring wells sam-
pled. Dasthal was generally dotacted in wells where nitrate also was detected.

Average soil nitrate concentrations below the root zone ranged from 6.4 mg/kg
to 11.4 mg/kg and showed no correlation with crop type. Soil samples from one

sugar beet field (4 fields were sampled for pesticides) had detections for the pesli-

cides DDT and DDE.

Hﬁﬁiiii-.i-i-'."ﬁﬂ‘-'.".-".‘.ﬂ_..,ﬁ,jwl....
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Introduction

The Lower Payette area, below Black Canyon dam, constitutes a major pertion of
the intensively farmed cropland which drains the Payette River basin, The pri-

mnary agriculbural crops grouwrn in the area inchide row crops such as sugar beets,
oniohs, corn, potatoes, beans, mint, and specialty seed crops. Small grains, al-
falfa, and pasture are also grown as rofation cTops.

Agrichemical use is intensive, furrow irrigation is typical, and fertilizer use effi-
ciency is low for shallow-rooted crops such as onions and mint. When combined

with the shallsw depth to ground water faund aver much of the area, the poten- —
tial vulnerability of ground-water resources fo contamination is high (Rupert, et

al, 1991;.

In adjacent eastern Malhuer County, Oregon, where agricultural practices are
sirnilar, surface water and ground-water impacis from agrichemicals have been
documented. Thasa impacts inchide nitrate-nitragen (hereafter referred to as ni-
trate) concentrations above drinking water standards, and concentrations of se-
lected pesticides at levels approaching U.S. Environmental Protection Agency
(EPA) health advisory levels (Soryth and Istok, 1989).

In the Lower Payette area surface water monitoring was conducted by the US. ——
Burcou of Beclamation during the 19RR-84 imigation season. Two stations on the
Payette River, located above and below the Lower Payette agricultural area were
sampled for sediment, nutrients, and bacieria. The sampling indicted significant ——
surface water quality deterioration between the fwo stations, which are located

23 riles apart. Irrigation return flow from the project area empties into the river
along this stretch and has been jdentified as.a majr source of water quality debe-

viviatjon.

Concern over these waler quality problems in the basin have resulted in ackivi-
ties by state and federal agencies, in cooperation with locai farmers, directed to-
wards the development of management strategies which will imprave water
guality conditions.

"The US. Soil Conservation Service (SCS) was awarded a grant which establishes —
the Idaho Snake Payette Rivers Hydrologic Unit Area. Under this grant resource
conditions will be defined, best management practices will be developed and
evaluated through demonstration programs, and the resulting technology will
be transferTed to operators throughout the basin.

In September 1989, the Division of Environmental Quality (DEQ) awarded the —
Payette Scil and Water Conservation District planning grant funding, through

the State Agriculrural Water Quality Program (SAWQF), for the Lower Payeite
planning project study. Two of the tasks of this planning effert are 1} 1o deter- —
mine the natural resource conditions in the study area and 2} to determine the
major ConTburers o waler gualily proldems in the projoct arca.

In arder to support these planning efforls, the Idaho Seil Conservation Commis-
sion in 1990 awarded DEQ a grant Lo evaluate existing surface water, ground-
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water and soils conditions in the project area. This report describes ground-
water and soils data collected from April 1991 through March 1992 A draft re-

_-pott describing an initia) surface water quality survey conducted in the project
area has been prepared by Ingham (1991).

FPu rpoce

_—The purpose of this study is to present information to the Payette SWCD on
ground-water and seil corditions in the Lower Payette project area, and the ef-
fects of ground-water contributions on surface water quality. This information
will be used to develop best management practices for solving water quality
problems in the project area.

Olbiectives And Scope

The objectives of this study are to evaluate the status of ground-water quality
with respect to contamination from agrichemical sources and to determine the
potentizl for storage and transport of these chemicals in the vadose zone.

_~The scope of work included area-wide ground-water sampling of 80 wells to de-
termine general water quality within the project area. A subset of 30 wells was se-
__~lected for quarterly sampling over a one year period to examine seasonal vari-
ations in water quality parameters.

,____.--ﬁﬂl.l sampling conslatel of voling and vompooiting semples frem the challow
vadose zone (feet) in eight fields under different crop types. The soil samples
were analyzed for nutrients and pesticides.

Fredous Studles

Limited ground-water quality investigations have been conducted in paris of the
project area. Seme of these are described below. '

ersonnel from DEQ collected ground-water samples from 15 wells in the vicin-
ity of Fruitland, Idaho, in July 1986 (DEQ, 1986). The samples were analyzed for
nitrate and pesticides. Analytical resulis showed that nitrate concentrations

ranged from0.003 to 12.9 milligrams per liter {mg/L) and averaged 5.2 mg/L.
——Nearly half the wells sampled had concentraliens between 5 and 10 mg/ L L he

pre-emergent herbicide Dacthal was detected in 12 of 15 wells, with concentra-
tions ranging from 0.03 to 10 micrograms per liter fug/L).

_Personne! from DEQ collected ground-water and scil samples from areas north

and south of Weiser, Idaho in 1989 (DEQ, 1989), These areas have similar agricul-
tural practices, depth to water, and soil conditions as the Lower Payette area. Six-

teen wells were sampled for nitrate, and a pesticide scan was nin on all samples.
Laboratory sample results indicated nitrate concentrations ranged from below
detection limits {0.005 mg/L) to 22.3 mg/L, with a median nitrate concentration

. 0f 10.1 mg/L. Fifty percent of ail wells sampled exceeded the drinking water
slandard for nitrake {10 mg/L).

_ Pesticides were detected in 12 of the 16 wells and included dacthal, chlorpytifos
{lrade name Lorsban_}, and metribuzin {trade name Sencor}. Dacthal concentra-
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tions ranged from below detection limits to 73 ug /L. Chiorpyrifos was detected
in trace amounts in one well: metribuzin was detected in brace amounts in a sec-
ond well. Pentachlorophenol was also detected in 8 of the water samples, with
concentrations ranging from below detection limits to 0.42 ug/L.

The Idaho Farm Bureau Federation (IFBF) sponsored a well sampling day in =~
Payette and Gem Counties in April 1991. Residents of the two counties were in-

vited ta collect water samples from their private wells and submit the samples to

the University of Idaho Analytical Labaratory for analysis. All samples were ana-——
Tyzed for nitrate and selected sites for metals (lead, arsenic, selenium, chromium,
cadmium, and beryllium). Results for nitrate from 317 sample analyses indicated

a bimadal dictritnilinn with twn peaks. one near the detection limit and another
around 3 mg /L. Nitrate concentrations for 28 wells sampled in the Lower

Payette project area ranged from below detection limits to 14.0 mg/1; the distri-
bution was also bimodal with peaks at concentrations of 0.1 and 5 mg/L. Nearly ——
half the wells sampled had concentrations at or below the detection limit (0.1

mg/L).

Description Of Study Area

The study area is located in west-central Idaho, near the confluence of the
Payette and Snake Rivers (Figure 1). The area is bounded on the south by the

Black Canyon A-Line Canal, on the north by the Payette River, on the west by
Highway 9520, and om tha east hy Flgin Road.

System for Numbering Wells and Springs

The numbering system for identifying locations of wells and springs in this re-
port is based on the common subdivision of lands into townships, ranges, and

sections (Figrure 2). The location based on the township-range systen is refer-
enced 10 the Bolse Dase Line and mendia The firsl segumnl i enenls the town

ship north of the Boise baseline, the second segment represents the range west of
the Boise meridian, and the third the section mimber. The three letters following
the section number indicate the 1/4-1/4-1/4 section (40-acre tract} within the sec-
tion. Quarter sections are labeled A.B,C, and D in counterclackwise order start-

ing with the NE 1/4 cf the section. A numeral following the letters indicates the
order in which wells within the 40-acre tract were inventeried.

Llimate

The climate of the project area is semiarid, with warm, dry siummers and cool,
moist winters. The average daily maximum and minimum temperatures curing
July are 917 and 55° Falrenheit; comparable bempearabures during January are 34°
and 20 °Fahrenheit The average annual precipitation at Payette during the 30-
year period of record from 1945-1975 was 11.41 inches; annual precipitation dur-
ing the period ranged from about 5 inches to about 16 inches. The average frost-
free growing season for the area is 147 days (SC5, 1976).
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Figure 1. Location of Lower Fayette praject area.
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Flgure 2, Well numbering system.
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Soiis

The soils found in the stady area have been described in the Soil Survay of
Payette County (SCS, 1976). This reference is the basis for much of the discussion
below.

A series of three increasingly older terraces is encountered as one travels south
and west from the Payette River. The soils found on these terraces reflect the
varying age, landscape position, and stability of the terrace surfaces as well as
the variability in parent material between terraces. Generaily, the soils found in

the study area developed in sediments of lacustrine, fluvial, and eolian origin.
‘1 he Bavial sedlments represent boch reworked lacusrine materkal aird yuunge:

alluvial material of other sources. Soils developed in these materials are the
youngest in the study area and are found on the lowest terraces and present
floodplain adjacent to the Payette River. These soils tend to be more weakly de-
velaped, are coarser in texture (loams and sandy loams), are more poorly

drained than soils on the higher {erraces, and may possess a shallow water table.
Typical soils in these areas include the Moulton, Letha, Notus, and Baldock se-
Hes.

The next higher, intermediate terrace is daminated by silty and clayey lacusirine
sediments covered with a veneer of silty or sandy loess. The soils developed in
these materials are well drained and typically have a thick zone of cay accumu-
lation (silty clay loam). This horizon may be absent in unstable landscape posi-
tions subject to erosion. The dominant soils are the Greenleaf, Nyssaton, and Ow-
yhee series. These soils occupy the largest portion of the study area and are de-
scribed in more detail in the soil monitoring section.

The soils fourd on the highest, oldest terrace formed in coarse-textured sedi-
ments of the Idaho Group {described in more detal 1n (aeology below) and also

contain a thin veneer of silty or sandy loess. These soils typically have a thin,
well developed horizon of clay accumulation (silty clay loam) that is underlain,
at a shallow depth (20-40 inches) by a hardpan of calcium carbonate and silica.
This hardpan ranges from weakly cemented ta indurated. The Elijah and Pur-
dam series ate typically found on this terrace.

Geology

The geology of the lower Payette region has been described in several reports.
These include Lindgren (1898a and 1898b), Kirkham (1930, 1931a, 1931b, 1931c,
and 1935), Savage (1961), and Deick and Ralston (1986). The geological discus-
s10n pf the lower Fayetle project eice whicli follows s summarized from Deick
and Ralston {1986). Well logs vbtained from the Idaho Department of Water Re-
sources were used to confinm subsurface geology in the project area.

The project area is located within the western Snake River Plain, an elongate fea-

ture that stretches from King Hill on the east to the Idaho-Oregon border on the
whest (hgure ). The Snake River 1s the inajor 1egional s lace wales dialinage (u

the western Snake River Plain. This feature has been described as a large sedi-
ment-filled trough formed by a graben. The sediments in the trough came from
erosion of the adjacent uplands (Savage, 1961),

* EE N AU B AR NERANERERRANEEERNSA RN R
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Figure 3. Location of the Snake Flain, (Bigelow, Goodell, and Newton, 1984).
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Based on data from the Ore-Ida Foods Ne. 1 well in Ontario, Oregon (Wood and
Andersen, 1981), the thickness of sediments in the trough exceeds 5,000 feet.
Only the upper part of these sediments is of interest in this study.

The sedimentary rocks of interest in the project area have been divided into the
follevring unibk: 1) Idshe Cronp, 1) Termile Craval, 31 Caldwsll and Mampa sedi-
ments, and 4} fluviatile and eclian deposits. Table 1 (modified from Deick and
Ralston, 1986} shows the near-surface rock units.

The Glenns Ferry Formation of the Idaho Group underlies the project area. The
formation is composed of interlayered clay, shale, ash, silt, sandstone, oolitic
limnostone, impura diatomita, and fine gravel The sediments were probably de-
posited in lakes which existed in the region. The lakes alternated between stable
deep lakes and shallow lakes with fluctuating water levels.

The different depositional environments resulted in coarse-grained sediments ac-
cumulating along beaches and deltas, while fine-grained sediments accumulated
in the decper quiet-water gnvironments The {lenns Ferry Formation is exposed
in the bluffs along the north side of the Payette River, southeast of Payette.

A feature of the Glenns Ferry Formation in the subsurface is the occurrence of
"blue" sediments, especially "blue clay” noted in drillers logs. The blue color may
have resulted from deposition under reducing conditions; these condibons could
hawva been prasant in a Jake with limited cirrulation and abundant organic mate-
rial. Elevations on the top of the blue clay range from about 2300 feet above sea
level in the sputhem part of the study area to about 2150 feet in the northwestern
corner of the study area. Three general areas with similar elevations have been
delineated. These areas may represent different erosional terraces of the ancient
Payette River.

The Tenmile gravel and the Nampa and Caldwel) sediments are composed of un-
consolidated silt, sand, and gravel. The Tenmile Gravel is believed o exist
mainly along the southern part of the study area, near Interstate 80N, The Ten
Mile Gravel was deposited from glacial meltwater that flowed from mountain-
ous areas to the north.

The Caldwell and Nampa sediments are treated as a single unit due to their simi-
jar lithologies (Deick and Ralston, 1986). The sediments occur over much of the
project area and are overlain by either a soil mantle or recent fluviatile and eolian
deposits, The sediments were deposited following the end of glaciabion in the ve-
gion. :

Recent depaosits, of fluviatile and eolian origin, mostly are derived from older re-
worked deposits. These deposits form the lower terraces and the floodplain of

the Payette River. The deposits are probably represented by landforms in the pro-
ject area below about 2240 feet.

Drillers logo from welle in the prejoct area indicate a paraistent layer of cay or
sandy clay from 10 to 20 feet thick that occurs in the first 20 feet below land sur-
face. Othburg (1991, perscnal communication) noted that slackwater deposits
from the Bonneville Flood are found in the Lower Payette River valley, with the

NP RESBRERERFRERARREER ARSERRER D
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Table 1. Near-surface geologic unlts in the Lower Payette project area (modified

from Savage, 1961 and Smith, 1281).

formacion or ol

Ceologic fwith estimated
Age thicknmss in feet] Brief Description
I Late and Eariy Clay, sitt, sand and gravel; generally non-
£ fluviatile and consolidated. 5Some calichs in eariy
x golian deposits depgsits. Occupies modern flood piains and
= Q=Jox Tuw skrmbtc doepoualte.
Qa
Caldwell and Hampa "Terrace gravels', clay, s{lt, sand and
sedimants gravel; generally nonconsclidated. Some
- Bl 2] (undifferentiated} caliche. GCensrally belom 2,500 feet aleva-
s /12| 0-30 tion; "Prove and Benmeville floods."
= EE] Dpa
e = & F-—-- ungonformity ------
T (el |2 ’ o
= b = "Iarrace gravels”, clay, silt, samd, gravet
i : and cobbles; nenconsolidated to poorly con-
A b sulidated, some caliche., Fluviatile with
O >« [ Tenmile Gravel some crossbedding, channeling and stracifi-
= 500 catian, OGenerally pood imbricatien--current
ad Qrea flonirg southwuoct or ment.  Hiadmant
alluwial fill, chiefly eryatalline rock with
: some distntegrated gebbles. Aggrading
' Pleistgomne stream depasit.
- 2| 2| Cieans Ferry Formation Cisy, ash, si1t, sand and firme gravel; uncon-
w | e 8| 5y Chalk Hilly Facmation selidated. Diatomite |impurs) limestone,
IacF Teo Hankaey Bzczl+ ld:\a‘ln aned t.hnd!ltnrlﬂ': & fluviatile deposit
paE [ @0y o) {0rassy M. Basalt) with local lagusterine beds. Generally
& m|— & |w| Polgon Ck, Formation below 3,000 feet slevalicn.
L] = Co — —
= e | = Tpd
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maximum height of the water occurring at about 2430 feet above sea level. This
 clay layer may represent material that was partly derived from the slackwater de-
posits.

Hydrageology

The propct area Lies In the western part ul e Weakoern Snake River Plain (Figure
3). Wood and Anderson (1981) described the regional hydrogeology of this part
of the Snake River Plain and proposed three general hydrogeologic units for the
region. The three units indude: 1) a shallow cold water aquifer system, 2) an in-
termediate warm water system that oecurs within a thick blue clay zone, and 3a

deep hydrogeologic unit which has been identified from oil and gas wells drilled
in the area. Wood and Anderson (1981) divided the shallow hydrogeologic sys-

tem into an upper sand and gravel unit that includes 1) the surficial deposits and
terrace gravels, 2) basalts of the Snake River Group, and 3 the upper part of the
Glenns Ferry Formation. Basalts of the Srake River Group either were not depas-
itad or were removed by erosion in the project area. Because of this, the surficial
Aepasits directly overlie the upper pari of the Glenns Ferry Formation.

The distinction between the surficial deposits and terrace gravels and the upper
part of the Glenns Ferry Formation is difficalt to miake in drillers logs, but gener-
ally shallow wells located along the northern part of the project area are prob-
ably completed in saturated surficial and terrace gravel deposits. Deep wells lo-

cated alnng the southern and eastern paris of the project area are rohably com-
pleted in the upper part of the Glenns Ferry Formation. The first blue clay unit

noted in drillers logs probably indicates the upper part of the Glenns Ferry For-
mation.

The warm water hydrogeologic unit described by Wood and Anderson {19813
prabably is within the middle part of the Glenns Ferry Formation. A blue clay
zone is a distinctive characteristic of this unit. Squires and others (1%, page 25
note the occurrence of blue sediments of the Glenns Ferry Formation in the Boise
valley area.

Drillers logs for many domestic wells in the project area have indicated blue clay
in the lower part of the well. This first clay zene often is 20-40 feet thick and shal-
low wells are usually completed in saturated units above the blue clay. wetls
completed in deeper zones of the middle Clenns Ferry Formation can have high
yields.

Recharge to aquifers in the project area is from precipitation, from underflow
fram areas adjacent to the profect area, and from frrigation water. Recharge from
irrigation water probably accounts for much of the water that reaches ground
water under existing conditions. This recharge occurs both from percolation be-
low the root zone in fields, and from seepage losses from canals, laterals and
ditches in the area. Precipitation in the area is small and evapotranspiration is
large resulting in little net recharge from precipitation.

The relative contribution of irrigation recharge to the ground-water system can
be seen from water-level changes measured in wells during 1991 and 1932.
Water level changes as much as 13.15 feet were recorded at well 07IN-04W-
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28AAAD] frum April 1991 to March 3, 1992, The water lavel rise begins shortly
after irrigation starts in the spring and continues until late fall when irrigation
stops. Figure 4 shows hydrographs for 10 quarterly monitoring wells in the
study area. Under pre-irmigation conditions the water table was deeper over
much of the area. Within a few years after irrigation began recharge caused
water levels ta rise, creating safurated soils in low-lying areas. Surface drains
were constructed to lower the water table (Figure 3% many uf the dialnes o
year around. The surface drains, which run from south to north, intercept
ground water which would otherwise discharge to the river.

Ground water in the project area generally moves from south to north, toward
the Payette River. A potentiometric map was constructed from water levels meas-
ured in April and May of 1991 (Figure b). The water @able slopes towand e
Payette River; gronnd water moves from higher to lower elevations and dis-
charges fo the river. Ground-water alse discharges to surface drains in the pro-
ject area. Ground-water discharge to the drains woilld be indicated by contours
“yeeing" upstream along the drains; however a sufficient number of wells could

not be measured in the project area to get this level of detail for the potentiomet-
ric map.

Some ground water also may move upward from aquifers in the middle Glenns
Ferry Formaticen to the shallow aquifer. The Payette River serves as a regional
discharge area for ground-waler flow systems in the area. Ground water levels
probably increase with well depth, indicating the potential for upward move-
ment from.deep to shallow aquifers.

Dlepth to water in the project area ranges from 10 to 20 feet below land surface
near the Payette River to 90 to 100 feet below land surface in the southeastern
part of the study area (Figure 7). This range in depth to water occurs because the

slope on the land surface is greater than the slope on the water table from north
to south across the project area.

Land Use

Land use in the study area is dominated by agriculture. Historically, orchards
and fruit production, along with the raising of cattle and sheep, were the pri-
LaTY ng_ri.cu].tum]. acbhvilice, In recant VEArs, hinweewer, TOW CTON pmductiun has
dramatically increased while fruit production has declined. The row crops com-
monly grown include sugar beets, onions, corn, potatoes, beans, mint, small
grains, and specialty seed crops. These Crops are typically flood irrigated using
water supplied by three canals: Noble, Farmers Cocperative, and the Black Can-
yon.

In those portions of the study area that do not have soil conditions conducive to
row crop production, alfalfa, small grains and pasture are often grown. Both sur-
face and sprinkler irrigation is used for these areas and water is supplied from
canals. Portions of the study area too steep for irrigation or which are not sup-

E!iEd by canal water are left in rangeland. These areas are concentrated in the
igher terrace areas in the south and southeast porTions of the study arca.
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Introduction

Figure 4. Hydvographs for selected quarterly maniioring wells.

=] el
!

aspyIma pue MoTeq 3I8eF ‘I8jEs 0} UKIeQ

LY ] E n i ']

L]

11 B4 1 41 Bt 1 11 2101 41 231 1) 21 1 41 21 1 11 281 1l
Bep Lt Hov Oae Jan Feb Mar
=t

14 241 41 21 03 44 &1 11 @A
My Jaf Jul Al

Apr
111

12



Ground Water and Solls Esconnalsanse

Flgure 5. Locaticn of surface draing sampléd during January 1992,

Explanation

I’-BL Drain sampling station
January, 1992

[



Imtrodustion

Figure &, Fotentiometrc map of the Lower Fayetts study area.
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Ground Water and Solle Resonnaisances

Figure 7. Depth of first ground water.
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Int roduction

Feedlot and dairy cperations, scattered throughout the study area, dp mot wonsti-
tute a large percentage of the total agricultural acreage. However, depending on
their proximity to surface drains and the mana gement practices employed, their
impact on surface water and ground-water quality can be significant. Small areas
of land adijacent to the Payette River which are too wet o farm are in pasture oI
supply wildlifa habatat.

- .
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Materials and Methods

The initial phase of the study, conducted in April and May of 1991 consisted of
an area-wide ground-water survey of 4 wells within the project area. The wells
were selected to get an even distribution over the area. Well owners were inter-
viewed fo obtain information on well construction and completion depth and
other pertinent information. Infermation for wells inventoried in the study area
is presented in Table 2 (Table 2 is located in Appendix A).

Water levels were meastired with a steel tape. Measurements were taken to the
nearest hundredth of a foot. Well depth was measured to the nearest one to fwo
feet with the steel tape. It was not always possible to obtain a water level and a
depth from a well, but if a well was determined to be in an area where informa-
ton was needed, water chemistry information was gathered. Land surface eleva-
Hon was determined from U.S. Geological Survey 1:24000 topographic quadran-
gles.

In addition to collecting well infermation and water levels, field water quality pa-
rameters were measured. The parameters included temperature, specific conduc-
tance, pH, nitrate, and chloride. Temperature, specific conductance, and pH
were measured over a ten minute period while the well was pumping. When re-

sults were within 15 percent of the preceding measurement, water samples were
rollamted for nitrate and chlaride analysis.

Field nitrate analysis on the first 10-15 wells was done using a HACH colorimet-
ric field nitrate test kit, with a range of 0 to 50 mg/L nitrate. The color disc used
with this kit is incremented in units of 1 mg/L and nitrate values can be esti-
tnated to the nearest (.5 mg /L. The remainder of the field nitrate values were de-
terminad nsing a HACH DR2000 field spectrophotometer, For the nitrate test the
detection limit is 0.1 mg /L. Several checks on the accuracy of the DR2000 were
performed during the initial field screening. Daily measurements were made of
lab-prepared standards. Thirty-nine samples were subrnitted for lab analysis.
Lab nitrate values were compared to field values. Field nitrate values below
about 4 mg/L tended to overestimate the true value by about 30 percent while
ficld values groater than 4 mg /L were underestimated by abont % parrent A lin-
ear regression of lab versus field nitrate values had an r-squared of 0.94. These
data suggest that the field screening nitrate values were of sufficient accuracy to
present a representative picture of area-wide nitrate in ground water. Field chlo-
ride concentrations were determined at 28 wells by titration with mercuric ni-
trate solution, using a digital titrator. Water samples were collected from 53
wells tor laboratory chloride analysis. Compurisun uf labuiatury and ficld results
indicated that the field results were typically within 20 percent of lab results.
Field bicarbonate concentrations were determined by litration using sulfuric acid
in a digital titrator.

Water quality inforination from the initial area-wide survey was used to select 30
wells for a year-long quarterly sampling ettort. Lnarterly samples were collected

in May, August, and December 1591 and March 1092
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Moterials and Methode

Locatons of quarterly wells were based on results from the arca-wide survey, A
greater density of wells was selected for sampling in the northwestern part of the
project area because ground-water impacts appeared to be greater there. Water
samples from quarterly wells were analyzed in the Idaho Bureau of Laboratories
for chloride, nitrate, pH, specific conductance, total Kjeldahl nitrogen (TKN), and

total ph eﬁ;hurus Water samples for pesticide analysis were collected from 20 of
the 30 wells each quarter. All wells selected for quarterly samnpling were sam-

pled once for major ions (calcium, magnesium, sodium, polassium, chloride, sul-

fate, and bicarbonate). Twelve additiomal wells in the project area were sampled

for major ions. Laboratory analysis for arsenic was done on 30 wells from the
project area.

Soil sampling of the vadose zone took place during the week of June 10-14, 1991.
Procedures employed for field selection, sampling procedures, and analytical
procedures are described below.

Fields utilized in this monitoring study were chosen in cooperation with the
Payette SCS field office and the Payette Soil and Water Conservation District.
The locations of the eight fields sampled are shown on Figure 8. Four general
crop types were chosen for sampling, with two fields sampled within each crop
type. The crop types sampled (along with sample designations} were: corn (one
field of sweet-CN1 and cne of silage-CN2), sugar beets (EN and BES), mint (a 2 y1.
old-MN2 and a 4 yr. ald-MN4 stand}, and small grains {a wheat field-GN and a
barley/vats field-GS).

All the fields sampled were mapped by the Scil Conservation Service as being lo-
cated within delineations of the Greenleaf silt loam mapping units GeA or GeB
{SCS, 1976). These mapping units contain deminantly the Greenleaf soil series
with smaller amounts of Greenleaf (wet variant}, Nyssatan, and Owyhee soil se-

ries. The type location for the Greenleaf soil series is located within a quarter-
mile of several of the study fields. A typical profile of the Greenleaf series con-

tains texhures of silt loam from 0-26 inches, silty clay loam from 26-33 inches, and
silt from 33-60+ inches. The silt layer is hard and platy. The soils typically are cal-
carecus below 26 inches. The Nyssaion and Owyhee soils are not as strongly de-
veloped as the Greenleaf and lack the accumulations of clay in the subsoil.

The soils found during sampling generally fit the typical description for Green-
leaf noted above, at least in the upper five feet. Below this depth there was sig-
nificant variability from field to field, particularly in these characteristics: depth
to some type of cemented layer, the strength of cementation, the occurrence of
lenses of sand, and the depth to water.

At each field selected a square, five acre parcel was chosen for sampling.
Through the use of a random number table, five random locations were selected
for sampling. The only constraint placed on this random selection process was
that there be at least one location in each quadrant. Soils were sampled by hand
using a 3-1/4" bucket auger. Samples were taken from each location at depths of
01,3 4,6 T, ond 2 10 fock. In gertain feldr, camplos wore taken at one Feot intor-

vals for moisture content analysis. At each of the indicated depths, samples from
all five locations within a field were combined, mixed, and several subsamples

18
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Ground Water and Solie Eeconnaisance

Flgure 8. Location of scil sampling slves In the Lower Payette study area,
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Materals and Methods

taken tor analysis. The composited samples were placed on ice In coolers and
shipped to the University of Idaho Analytical Laboratory for analysis.

Samples were analyzed for a range of inorganic and organic parameters. Inor-
ganic parameters included pH {using a pH electrode in a soikwater slurry), per-
cent arganic matter (Walkley-Black titrimetric method), nitrate-N {CaS504 extrac-
tion and FLA), ammonmm-N LFLA), organic N {combustien), and electncal con-
ductivity (EC electrode).

Organic analyses were done for selected classes of pesticides. Based on discus-
sions with the participating farmers as to what chetnicals had been applied to
their fields, different classes were analyzed for the fields in each crop type. The
tour classes of pesiicides analyzed wete: chlonnated compounds and FOB's
(EP4 Method 8080 for analysis and EPA Methed 3540 for extraction), chlorin-
ated acids (EPA Method §150/3540), organophosphorus and organcnitrogen
compounds (EPA Methods 3540/8140), and carbamate compounds (EPA
Method 531.1 for analysis and a USGS (1987) technique for extraction). The indi-
vidual compounds within 2 given class of pesticides which ave detected by the
analytical methods used are shownin Table 3. Also included in this Table are the
classes of pesticides chosen for analysis for each crop type.

Inorganic analyses were conducted on samples from all four depths and all eight
fields while, because of cost constraints, pesticide analyses were only done on
four fields (one from each crop type) and at three depths in each field.

Guality Assurance and Quality Control

Water

All water samples for major ion, nitrate, and metal analysis were collected in
ceon palyethylana 500 millilitar (ml} containare, and chillad 10 4% Celaine Sam.
ples collected for nitrate analysis were preserved in the field with 2 ml sulfuric
arid (H2504). Samples collected for arsenic analysis were preserved in the feid
with 2 m) nitric acid (HNQO3). Peslicide samples were collected in 1 liter amber
glass jugs and cooled to 4% Celsius. All samples were transperted te the idaho

Bureau of Laboratories on the same day of collection. Travel and transfer blanks
were analyzed in the Jdaho Burgau of Laburaturies o vl b v field saopde vl

lection techniques.

Duplicate nitrate samples were collected from ten percent of the quarterly wells
and during the area-wide screening. Laboratory spikes for nitrate analysis were

added to water samples during; the first quarterly sampling event to test for labo-
rAtOry recovery acturacy. Duplicate samples were Loltenled o lou prrcent ul the

pesticide samples collected during quarterly sampling.

Statistical indicators of laboratory accuracy and precision were calculated and
are presented in Table 4. Results are presented for nitrate and the pesticide Dac-

thal for each sampling date of the study. For nitrate, reproducibility of duplicate
sample analyses was pooT quring the area-wide April 1931 samnpling eveil bul

steadily improved and were within accepTable limits during all quarterly sam-
pling events. Accuracy of nitrate analyses, as determined through the use of field
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Ground Watar and Softs Reconngisancs

Table 3. Compounds analyzed by the University of ldaho analytical labk for different

pesticide clasees.

Organo N and P

Alachlor
Amerryne
Ametraton
Atrazine
Brmmacil
Bautzrhlor
Bulylac
Carboxin
Chloropropham
Cyeloats
Diaznon
Dichlorvas
Diphwaamid
Drisulfioton
Disulforon sulfons
Disulfoton sulfoxide
EPTC
Ethoprop
Fenamiphos
Femanmaol
Flundone
Hexazinoms
Memphos
Mathyl paracaon
Metolachlor
Metrbuzin
Mevinphos
MGK 264
Molinate
Napropamide
Nerflurazon
Febulaie
Prometon
Prometryns
Pronamids
Propezine
Simazine
Simciuryoe
Stirofos
Tebuthivron
Terkacil
Terbufas
Tertulryoe
Triademefon
Tricyclazole
Yernolale

Chlorinated

Alarin

BHC-slpha
EHC-bets
BHC-deita
BHC-pamma (Lindape)
Chlordane {technical)
4,4 0ODD

4 4" TIDE

4 4'-DDT

Dieldrin

Eadosulfan 1
Endosulfan TT
Frdaruifan sulfate
Endrin

Endrin aldehyde
Heptachlor
Heptachior epoxide
Methoxychlor
Toxaphene

Carbamates

Aldicarh Bulfarids
Aldicarh Solfone
Oxamyl

Meatkomyl
3-Hydroxycarbofaran
Aldicarb

Baygon (Propoxpir)
Carbafuran
Carberyl

1-Napthol
Methiocarh

Chlord { Acid
2,4-DB

2,4-1

24,5 T
2,4,5-TF (Silvex)
Cralapon
Diicamha
Dichleroprop
Dimrsch

MCPA

MCPP

DCPA -
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Materiate and Mathods

Table 4. GQAFGQG statlatics for ground waler sampling events in the Luwer Paysite

study area,
L ——— ———— —_—a —
Samnpl s
Date
Analyte 4791 5/91 B/01 | 12791 /92 Overall |
Nitrata
Mean RED{R) ARES) 1502} T3{2) 2id) 5i11] 1£t1dl
SDiR) 9z 2 18 1 - b5
Mean
Becovery (%) 83 13} 214¢1}) BBI1] - -- B (5]
SD(%) 88 - -— Fh
Transfer
Blank WD HD
Dachthal
Maan RFPD{%) 8121} 1C3{21 b2 {2) 108(2}) B8(2) 8310
SDI%) 49 136 8a 128 47 ]
Mean
Recovery (&) -- -— -— —-—
L2592}
SD(%) 11
Yalue 111 parentlhieses eplesenls nouribel ol soaples

RPD= Eelative Percent Difference

5D= Standard Deviation

ND= Mot Detected
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Ground Water and Soile Raconnalsance

spiked samples, were erratic and indicated possible difficulties in the field proce-
dures used to introduce the spikes in the field. Another indication of accuracy, re-
submission of samples of standard nitrate solutions for analysis, produced more
acceptable recoveries that ranged from 83-106 percent with a mean recovery of

93 percent.

Resulis for Dacthal, the most commonly detected peshcide, were more problem-
atic. Reproducibility during all sampling evenis was erratic and outside accept-
able limits. Variability of duplicate sample analyses was often as high or lugher
than that observed at the same well over multiple sampling dates. Two duplicate
samples were submitted during each sampiing event. Typically, one duplicate
waonild have an acceptably low relative percent difference (RPD) and the other
would be very high. The majority of those duplicate samples with unacceptably
high RPD values had concentrations significantly above the detection limit. Use
of the RPD statistic is typically restricied to samples with concentrations at least
five times the detection limit. This tends to confirm the validity of the conclu-
sions reached regarding analytical reproducibility during the study.

As a result of the above evaluation of quality assurance and contrel during the
sampling and analysis for pesticides the results presented should be considered
qualitative. The detection of pesticides will therefore be evaluated on a pres-
ence/ absence basis only,

Soll

QA /QC procedures employed during the soil sampling event included sam-
pling equipment decontamination at each location in each field, prior to taking a
sample at a given depth for pesticide analysis. Decontamination consisted of re-
moving large soil particles with a scrub brush and a TSF detergent solution, rins-

ing with hexane and finally rinsing with distilled water. On one occasion a sam-
Ple ot rnsate was collected and analyzed fur v Claseen uf pesticides (Chlonn-

ated and organo N and P) as a check on the adequacy of the deconfamination
procedures. None were detected,

Additional quality control procedures included duplicate analysis of four sam-

ples for inorganic parameters and one sample for pesticide analysis, Of the four
morganic duplicates, three consisted uf sepalale settples vollevied alver the com-

positing procedure had been completed while one was a subsample, taken by
the laboratory from the same sample container. The three former samples pro-
vided a check on the compositing procedure as well as the lab precision. QA/QC
resuils are presented in Table 5.

For pesticide analyses the University of Idahe Analyrcal Labuoiatus y pea [ocms
routine fortification analyses as a check on the accuracy of the methods em-

ployed. Known levels of compounds which are considered to act similarly to the

class of compounds being analyzed are added to samples and the percent recov-

ered is calculated. The spike compounds used for each class of pesticides are as
foliows:

1.3 dimethyl2-dinitrobenzene for organo N and P, dichlorobenzene for organc-
chlpring, and dichloroacetic acid for chlorinated acids. For the carbarmate class,




Materiale and Wethods

each cumpcrurfd i the class is spiked and the average recovery of the group is re-
ported. The average recovery for each class was as follows: carbamate (81%), or-
gane N and P (88%, range of 70-118%), erganochlorine (89%), and chlorinated ac-
ids (89%). These values are within the range typically required for data accept-
ability and support the accuracy of the data as reperted.

Table 5. QAJQC statistics for soli sampling In the Lower Payette study area.

Sample #
EN-1-2
KM 13
KMN4-1-2
GN-1-2
GM-1-1
CMN-1-1

Averaga

Felatve Farcant Dilfeigye {7

NS, HNH, .M. E.C. Pasticida
1.8 14.2 ] 143
28 13 4% 12.2
0
0 256 1.3 449
a
1.3 [-B-} oo i
1.5 17 4.4 418 i)

Relalive parcant difference {%}:[AES{XI—KZ]ID{HKE]}I 200

Q.M. = arganic mattar
C.C. = glustrie=l smrwluetivity
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Results and Discussion

Ground Water

Nitrate in ground water can originate frem natural and human-related sources,
Natural sources include atmospheric nitrogen, decaying crganic matenal, and
soluble compounds or minerals in soils and rocks. These sources can contribute
significant amounts of nitrate to the ground-water system

Humarr-related sources of nitrate include septic tank effluent, fertilizers, and
leachate from feedlots. Water from some wells in the project area have nitrate
concentrations below the laboratory detection Lumik W.00h mg /L), L s indicates
that contributions from natural sources at these wells are very Jow. Since no geo-
logic conditions in the study area were identified that could contribute nilrate to
ground water prior to human activities, it is assumed that all ground water in
the shady area contained very little nitrate prior to man's activities. For the pur-
poses of this study, ground water with nitrate concentrations exceeding 0.005
mg/L is considered to be impacted by man’s achivities.

Figure 9 shows the location of wells visited in the area-wide survey, Figure 10
shows the location of wells selected for quarterly sampling. Tabies 6 and 7 {lo-
cated in Appendix A} list laboratory and field water quality data from all wells
inventoried in the project area. Table 2 lists well construction and completion in-
formation for wells inventoried during the study.

Area-wide ground-water survey

Data from the injtial area-wide well survey indicated that nitrate concentrations

above background levels occurred over much of the project area. Twenty seven
wif B2 wella in the projoct oreo had nitrate concontrations at or noasr the rmothod do-

tection level. A histogram illustrating the frequency distribution of nitrate con-
centrations measured during the initial area-wide screening is presented in Fig-
ure 11. It can be seen that the distribution is strongly skewed toward low mitrate
concentrations with nearly half the 82 wells containing concentrations less than 1
mg /L.

The lack of a normal distribution causes typical statistical measures such as the
mean to be misleading. This is indicated by the large dispatity between the mean
value, 3.1 mg /L, and the median, 1.2 mg/L. When the nitrate data are trans-
formed in an attempt to "normalize” the data, using a log conversion, the result-

ing mean nitrate concentration, 1.0 mg/L, is much closer Lo the median concen-
tration ang thus more representative of “average” nitrate concentrations fuuud i

the study area.

Nitrate concentrations from the initial area-wide survey were contoured using
the EPA geostatistical software GEO-EAS (EPA, 1988). Three general areas with

clevated (3 me /L) nitrate concentrations were identified; an area south-south-
east of New Plymouth, an area west of New Ilymouth, and an area In the noreh-

waestern part of the study area (Figure 12).




Resufts and Diecussion

Figure 9. Location of wells inventoried during the area-wide ground water survey.
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Ground Water and Soils Eeconnaisance

Flgure 10, Location of wells selected for quarterly monitoring,

Explanation
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Resutte and Discusslon

Figure 11, Nitrate frequency distribution for wells in the Lower Fayette study area,
Aprl 1291 field season.
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Graund Water and Ecils Reconnaieanca

Flgure 12. Contoured hitrate concentrations (kriged) uning laboratory data.
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Beoulte and Discussion

The distribution of nitrate concentration in the study area was compared to the
zones of relative potential vulnerability to ground water contamination deline-
ated by DEQ as part of the Ground Water Vulnerability Mapping Project (Ru-
pert, et. al., 1991). Much of the study area had been delineated as possessing hugh
or very high vulnerability, based on the three factors of depth to ground water,
soils, and larxd use/recharge that were used in the evaluation and rating process.

The correlation between vulnerability delineations and measured nitrate concen-
trations was poor. There are several reasons for this poor comrelation. Most are
the result of the methods used and the stated objectives of fhe ground water vul-
nerability project. One of the vbjectives was to use the maps produced for large
scale (statewide) planning purposes, such as for distributing scarce resources

available for monitoring. Use of the maps on a site-specific basis was never in-
tended. '

Other reasons that imit the utility of site-specific analysis involve the way spe-
cific factors were utilized in the vulnerability assessment procedure. For exam-
ple, land use//recharge evaluations only focused on the bype of irigation (food
vs. sprinkler} employed and not the type of crops grown. Soils data represented
area-wide statistical averages and not what occurs on a specific piece of ground.
Finally, depth to ground water evaluaticons looked at first encountered water
without taking into account the specific hydrogeclogy of an area.

Chloride ion was alsp analyzed for during the initial area-wide well survey. A
hisiogram of chloride ioh concentration (Figure 15) shows that these data also
are strongly skewed toward low chleride concentrations. About half of the 62
wells contained less than 10 mg /1. chloride and seventy percent of the wells had
less than 20 mg /L chloride ion. When the data are transformed using a log con-
version, the mean value is 13 mg /L with a standard deviation of about 3 mg/L.

This indicates that there is a background chloride concentration in ground water
in the study area in the range of 10 to 15 mg/L. Ground water with chioride con-

centrations greater than this range most Likely has been impacted by human ac-
tivities.

A piot of dissolved nitrate and chlaride concentrations versus well depth was

prepared to illustrate the distribution of these ions with depth {Figure 14). Wells
with known or measured depths were used, and the wells were grouped into

three depth ranges. The Figure shows that elevated dissolved nitrate generaily
oceutrs in wells up to 99 feet deep, but for deep wells (greater than 100 feet deep)
nitrate concentrations are generally less than 4 mg/L. Elevated dissolved chlo-
ride {greater than 15 mg/L chioride) occurs at all depths, but the largest concen-

tratione oceur in deapar wralle.

GQuarterly ground-water monitaring

Thirty wells in the project area were selected for quarierly ground-water moni-
toring, based on the results of the area-wide survey (Figure 10). Water samples
from these wells were analyzed at the Idaho Bureau of Laboratories for chloride,
nitrate, pH, and specific conductance. The purpose of the quarterly sampling
events was to confirm initial sample results, determine seasonal water quality
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Ground Water and Seills Essonnalsance

Figure 13. Chloride frequency distribution for wells In the Lower Payette study area,
Aprl1 1981 field season.
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Easults and Hscusaion

Figure 14. Well depth versue chloride/nitrate concentrations in the Lower Payette

shudy area.
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Ground Water and Solls Raconnaisance

trends, and determine the magnitude of seasonal water level frends in the study
area.

Using the year-long mean nitrate value for each site (i.e. averaging all quarterly
sampling events at a given site} the ov erall mean nitrate concentraton for the

quarterly wells was 6.1 mg/L Mean values for individual wells ranged from be-
Jow the detection limit to 31.3 mg /L.

Seasonal trends over the course of the four quarterly sampling events were not
apparent. Figure 15 shows the seasonal variation in nitrate concentrations fcr a
selected group of wells, Some wells increased in concentration between the irri-
gation and nor-irrigation seasons while other wells declined or remained the
same. Variafion in nitrate concentrations at a given well dunng the yearlong sam-
pling period were typically low. The mean coefficient of variation (CV, standard
deviation/ mean} for all quarterly wells was 23 percent. The most widespread im-
pacts appear to occur in the northwestern part of the study area. Nitrate concen-
trations in this area were as high as 37 mg/L. The Idahe Drinking Water stand-
ard of 10 mg /L nitrate as nitrogen was exceeded at 6 wells in this area during

the year-long sampling period. At well 82, in the northwestern area, nitrate con-
centrations consistently were below detection lirnits. However, TKN concentra-
tions ranged from 3.4 to 5.9 mg /L during the quarterly sampling period.

One other well in the study area {well 45} had a maximum TKN concentration of
2.0 mg /L; all other wells in the study area had TKN concentrations below 1.0
mg /L. TKN is 2 measure of organic and ammonia forms of nitrogen. It 1s be-

lieved that water contaminated with armumonia from feedlots adjacent to wells 45
and 82 may be traveling to the water table. This ammonia contributes to the ele-
vated TKIN concentrations seen in water samples from the wells.

Woells in an area south-southeast of New Plymouth generally have nitrate concen-
trations that range from 2 to 4 mg/L (Figure 13). One well in this area (well #37)
had nitrate concentrations that ranged from 27.8 to 40.0 mg /L. The measured
well depth was 75 feet. A large dairy operation 400 to 500 feet east and hydrauli-
cally upgradient of well #37 is supplied by two wells {#35 and #36). A domestic
well (#38} is located downgradient of well #37. Field nitrate samples were run on
weells 35, 3/, and 38: nitrate concentrabdions ranged from 2.6 te 4.3 me /L. Well
depths for these wells ranged from 100 to 120 feet. It is believed that the intake
zone for the three wells is from 43 to %) feet below the water table, while the in-
take zone for well #37 is about 20 feet below the water table.

Nitrate contamination from the septic tank and drain field associated with well
#27 £ pams unlikaly eince Arainfisld afflnent reaching the water tahle wounld be di-
luted by ground-water underflow. Chloride concentrations at the four wells (35,
36, 37, and 38) range from 38 to 137 mg/L, while chlaride at an upgradient well
(well 39) was 3 mg/L. The most likely explanation for the elevated nitrate and
chioride values is migration of leachate from the dairy operation to the water ta-
ble. Well #37 produces water from the wpper 10 to 20 feet of the aquifer where
Impac s would be largest.
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Rasults and Discussion

Figure 15. Seasonat nitrate trends from selected quarterly monltoring wells [n the

Lower Pavette study area,
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Ground Water and Soile Becormaisancs

Festiclde sampling

Twenty samples for pesticide analysis were collected quarterly from wells in the
study area and an additional 7 pesticide samples were collected during the area-
wide sampling period. Figure 16 shows the location of wells sampled for pesti-
cides. Of the 81 pesticide analyses 72 were collected from the 3 most impacted ar-

L=-=0

Table 8 lists the impacted areas, number of pesticide samples collected from each
area, and the number of detections, As discussed in the QA /QC section these
data should be used mostly as an indicator of the presence or absence of pesti-
ddes in groundwater. :

Table B. impacted areas, number of pesticide sam plas collected from each area,
and number of detections

=t . _ 2|

A — northwoot port of etedy ares

B = west of New Plymouth

C = south - southeast of New Plymonth
* = gther wells
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Rasula and Diacusslan

Figure 16. Locations of wells sampled for pesticldes.
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Ground Watsr and Solle Raconnaisance

. Duclhal was the most commonly detected pesticide. Concentrations ranged from
pelow detection Himits to 432 ug/L. All Dacthal concentrations are well below
the EPA Lifetime Adult Health Advisory level of 4,000 ug/L. The herbicide 2,4-
D was detected at a concentration of 0.38 ug/L at well #47. In general, Dacthal
was detected in wells where nitrate was also detected, At well #82; Dactha) was
detected but nitrate was not (nitrate - BDL; Dacthal -0.82 ug/L).

Arsenlc Sample Collectlon

Fruit orchards have been important agricuitural crops in parts of the Lower
Payette project area in the past. Arsenic-based pesticides were commonly used
on fruit crops up to the mid-1940s. There has been concern that arsenic from or-

chard operatinne may migrate ta ground water. The EPA drinking water stand-
ard for arsenic is 50 ug/L.

As part of the sampling program, water samples from 30 wells were submitted
for arsenic analysis. Arsenic concentrations ranged from below detection Limit (1
ug/L) to 85 ug/L, withan average of 20 ug /L. Wells #28,#59, and #79 with arse-
nic concantrabons of 85 A, =nd &S ug /1. respectively. exceeded the EFA drink-
ing water limit. The extent and source of elevated arsenic in these wells was not
determined from this sampling, Naturally eccurring arsenic in ground water has
heen documented over wide areas af the western Snake River Plain, mostly
along the Snake River {Parliman, 1982, 1983} :

Major lon sample Analysls

Major ions (calcium, magnesium, sodium, potassium, bicarhonate, chloride, and
sulfate) were analyzed for water samples from 48 wells in the study area, These
data are useful for characterizing ground-water chemistry and to help determine
whether ground-water impacts at wells are from point source or non-point
source activities.

Trilinear diagrams (Piper, 1944) are used to display major-ion water chenustry
data from the study area. These diagrams show concentrations, in percent mil-
liequivalent, of the major cations (calcium, magnesium, soditm, and potassium)
and anions (carbonate, bicarbonate, chioride, and sulfate) in a water sample. For
each water sample, cations are plotted on the left triangle and anjons are plotted

" on the right triangle. The plotting points for each sample in the cation and anion
triangles can also be projected up into the diamond-shaped area to show cation
and anion groups as a percentage of the sample. Wells with similar water chemis-
try plot in the same area on the diagram.

Under natural conditions major ion composition in ground water is controlled
by soluble minerals in the aquifer and the residence time ol waler in the agquifer.

The longer the water is in the aquifer the more time it will have to come in con-
tact with and dissolve minerals from the aquifer framework. Natural water
chemistry differences between shallow and deep water zones often occurs be-
cause water in deeper Zones is older.

Point and non-point contaminant sources can impact the chemical composihon
of ground water. Peint source impacts such as failed drain fields produce small
waste water volumes and impacts from these sources should occur locally
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Reeutte ond Discussion

around a well. Trlinear diagrams which display water chemistry can help to dis-
tinguish contaminant different sonrces.

Wells with total depths from 0-4% feet and greater than 100 feet were plotied on
trilinear diagrams {Figures 17 and 18) 1o illustrate water chemistry differences be-
tureen shallow and deeper water-beaning zones. (Onty wells with drillers logs or
measured well deptha were used for this analysis. The diagrams for the ohallow
and deep wells indicate a similar anion composition for most wells. This indi-
cates that there is little or no hydraulic separation between shallow and deep
water bearing units in the study area.

Bicarbonate is the dominant anion for both shallow and deep wells, accounting
fur 80 v 50 peacent of e anions, Chlorids generally ronges fromm about 5 1o 10
percent of the anions, and sulfate ranges from 10 to 20 percent. The main source
of bicarbonate ion is dissolution of atmospheric carbon dioxide (CO2) in water
which recharges the aquifer.

For shallow wells, the cations plot in two general areas, wells with less than 40
prevesnt acdium ared wella with grenter than 50 percent aodinm {FiE\u’c 175

Water containing greater than 50 percent sodium may be imparted from various
sources. Deep wells 7, 27, and 82 contain greater than 50 percent sodium {Figure
18). Wells 7 and 82 are most likely impacted by feediat operations. There are no
obvious contaminant sources near well 27. This well also contained elevated arse-
nic; the source of the arsenic is unknown,

Dissolved chloride exceeding 20 mg/L was noted in 18 wells. Dissclved chloride
and sulfate values were platted for wells where data were available (Figure 19).
Most elevated chiorides and sulfates occur in an area west of New Plymouth. A
land use inventory of the Lower Payette area conducted by the 5CS included lo-
cations of feedlots and dairies (Payette SWCO, 1993). Many of these operations

are Colncident with the diea of elevaled grouimds waler clduside v oo

Overcash and others (1983) present micronutrient data that shows chioride to be
a major constituent of dairy and beef manure . Land application of manure in the
area west of New Plymouth could account for elevated chioride for ground
water. Leachate from septic tank drainfields could be another possible source of
elevared chioride in ground water. However, Que siall vuluie ol wales associ-
ated with these systems is not sufficient to account for the wide spread oceur-
rence of elevated chloride. (Analytical results from agricultural surface drains,
presented below, confirm that elevated chloride occurs over a wide area).

Well 4 which had about 85 percent sodium, also had an NOg cencentration of
14.2 mg /L. YWel 79 15 adjpcent Lo s well, The well deplhis wnbanrw, Lial the
well had nitrate concentrations that ranged from 11.2 to 15.9 mg/L, and also had
similar majer jon chemistry. This indicates that well 79 is preducing water from
the same zone as well 84.

Agricultural Drain Sampling

In an effort to more dearly define the connection between agricultural activity
and ground water quality, seven of the numercus drains throughout the study
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Figure 17. Fiper dlagram of selected chemical analysis of water from wells with
completion depths from O to 50 feet below the land surface.
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Results and Tiscussicn

Figure 18, Piper diagram of selected chemical ahalysls of water from wells with
completion depths greater than 100 faet below the land surface.
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Ground Water snd Solls Reconnaisance

Figure 19. Dlsssived chlorlde and sulfate concentrations fram wells. Data are from
laboratory and field analyses, Averages are used for wells with multipie analyses).
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Eenutts and Dacussion

area were sampled and discharge measurements were collected. Sampling took

-~ Place on January 21, 1992, the middle of the non-irrigation season, when presum-

| ably all water flowing into the drains was derived from shallow ground water.

There had been minimal snow cover and snow melt/run off up to the ime the
samples were collected. The seven drains that were sampled were part of an

eighteen drain sampling network established during the surface water portion of
this study (Ingham, 1991}, '

_—Stations 5-1,5-2,5-5,58,5-1 3{Lower), 5-14(Lower), and S-15(Lower} are located

Soils

just upstream of the confluence of the drain with the Payette River (Figure 5.
Water quality samples from each of these stations represent an integrated water
sample from the entire contributing drainage area of each drain. Stations 5
13east{Upper), 5-13west{Upper), 5-14(Upper), and 5-15{Upper) were sampled ©
give an indication water quality in different parts of the contributing areas.

—-Discharge ranged from 1.7 cubic feet per second (£t>/5) at $-15 to 50.7 /s at S-1

{Table 9). With the exception of $-1, these discharge quantities are substantially
less than during the irmrigation period (Ingham, 1991).

Nitrate concentrations ranged from about] to 3.4 mg /L for stations S-1 through
5-8, while stations 5-13(Lawer), S¢14(Lowez), and S-15(Lower) had nitrate con-

centrations of 5.73, 4.25, 4.62 mg /L, respectively. Major ion concentrations, in-
cuding chloride, had similar trends, with highest values occurring at Stations 5-

. “13(Lower) and $-14{Lower). Chloride concentrations from drains serving the

eastern part of thiestudy area range rom 7 to 14 mg/L, wnich 1s stmilar to the
predicted background ground-water chloride concentration range.

Major ion data plotted on a trilinear diagram (Figure 20} shows that water at sta-
tions 58, 5-13(Lower), and 5-14{Lower) contains a higher percentage of dis-

salved sodium than water from other drains. These water quality data substanti-
ate the ground water data and inchicate that water quality IMpacts seen In weils

are the result of non-point source activities, rathet than point source impacts at
an individual well.

{Ume at the primaty objectlves In exarnining Uu: distribution of agricultural chemi
cals in the vadose zone (that area between ground surface and the water table} is
to evaluate the potential for their storage below the root zone and subsequennt
transport to ground watet. The methods employed in this study enly provide a
snapshot in time of the distribution of chemicals which can be quite dynamnic in
their movement. For example, the distribution of nitrate in the soil can be af-

fected by numnerous factors, some of which include: current and prior years tertil- '

izer application amount, timing, and type; current and prior year crop type, pre-
cipitation amount, type, and pattern, irrigation practices, and soi} characteristics
such as texture, permeability, percent arganic matter, and herizonation.

During the course of the soil sampling, a skatic water table was envcountered at
depths ranging from six to greater than ten feet. In some cases boreholes were

dry until a particular hardpan-like layer was penetrated and then ground water
rose in the borehole, possibly indicaling semi-confined conditions far this shal-

42



Ground Water and Solls Reconnaisance

Takble 2. Discharae and chemical concentrations of selected dralns in tha Lower
Payette study area.
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Rrautts and Diacussaion

Figure 20. Trilinear diagram of water from selected drains,
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Ground Watsr and Sells Reconnaisancs

lowest aquifer. Given these observations, the depth uf sampling {a maximutn of
ter feet) can be considered representative of the majority of the vadose zone in
the fields sampled.

Analytical results of the soil sampling are presented in Table 10, Sample resuits
for nitrate can be converted to pounds N/acre by multiplying the mg /kg value
by 4. The highest values for nitrate (132 mg/xg) occurred in MINZ. It way sut-
sequently discovered that the portion of field M2 that was sampled had re-
ceived an extremely large application of nitrogen fertilizer (200-300 Ibs. N /acre)
in February and an additional 100 1bs. N/acre in April/May. This was later con-
firmed by resampling the surface six inches of the field originally sampled as
well as a portion of the same field, adjacent ta if, which resutnably had not re-
ceived the heavy application. The former field contained B7.7 mg/kg nitrates
and the latter field 24.4 mg/kg. The practices used and nitrate values observed at
MNZ are not considered representative of typical agricultural practices of the
area.

Nitrale storage and the prefile distibutiens found in these fields can be evalu-
ated by looking at average nitrate concentrations from those depths sampled be-
low the major rooting zone. This includes the 3-4, 6-7, and 9-10 foot intervals.
The average nitrate values (mg/kg) for the various crop types were as follows:
com-6.4, beets-7.5, grains-6.4, and mint-11.4. For indivicual fields the average
values (in mg/kg) were BN-4.9, BS-10, MN2-18.7, MN4-4.1, GN-4.0, G5-8.7, CN1-
4.3, and CWN2-8 & With the pxception of the rmint fields there appears to be little —
correlation with respect to crop type. This may be attributable to the wide vari-
ety of row crops grown in the area, the changes in crop type in response to mar-
ket conditions, and the ty pical rotations employed where one aop type (with the
exception of mint} may not be grown more than two years consecutively.

In erder ta put the nitrate values obtained in this study into perspective, a com-
parison with results cbtained in other studies under similar conditions is appro-

priate. Idaho DECQ has conducted soil monitoring studies in two other areas of
the state with one (hear Weiser) under similar soil types (DECQ), 1389). In that
study an onion field was sampled and the average nitrate concentration below

the root zone was 18.5 mg/kg. This value can be correlated with average values
i ndliale EI'Qund ateT a.nmplcd from wealle n tha sama area (dominantly e

voted to onion production) of 14.1 mg /L.

A similar study in Franklin County of four crop types vielded average nitrate val-
ues (in mg/kg) under: barley (0.9), alfalfa (0.5), dryland grain (3.7}, and corn {(5.1)
(DEQ, 1990). In Lhis vicinity the intensity of agricultural production and the use

ol apgichemicals i3 muach lower than in the Lowaor Payrette area and rAw TAPR
such as corn occupy a much smaller percentage of the total mix of crops grown.
1t is interesting, however, to note the similarity in nitrate concentrations under
corn between these two agricultural areas.

A study conducted in Nebraska measured nitrate in deep soil cores in silty clay

1oam 5015 under {wivw Ligatien conditiens (Spalding and Fitchan, 1988). Two
types of plots were cored: 1) controlled fertility plots which received from 0-400
Ibs. N /acre/year and 2) independent producer’s fields under corn. In the contral-
led plots average soil nitrate concentrations below the root zone of 3.1and 6.7
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Tabla 10. Soil sampling results (June 10-14, 1921} In the Lower Payeite study arsa.
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Hround Water and Scils Reconnalsance

mg/ kg were found on plots receiving 300 and HR! 1bs. N/ acre/ year, respec-
tively. The five independent producers fieids that were sampled were located in
the vicinity of 2 municipal well field where half of the wells have nitrate concen-
trations at or above 10 mg/L. The average soil nitrate concentrations below the
rooting zone of these fields was 8.9 mg/kg.

In the current study, as a result of the shallow depth to water encountered 1n

many of the fields, tempaorary monitoring wells were instalied in two of the

fields sampled (MN4 and CN1} in order to correlate soil nitrate distributions

with first encountered ground water nitrate values. Only the mint field well was —
sampled. Water samples were collected on two dates, 771791 and 8/7/91, and
vielded nitrate values of 8.2 and 2.9 mg /L, respectively. This mint field had soil
nitrate concentrations among the lowest found in the study, indicating the large
potential for transport through the unsaturated zone.

Only one field of four sampled for pesticides had detectable concentrations of ~
pesticides. In the sugar beet field BS, all three soil samples analyzed detected the
no lemger registered, chlorinated pesticide DDT and it’s breakdown product

DDE (Table 10). Concentrations were greaiest at the surface and decreased with
depth. The detections of these compounds confirms their well-known properties
of persistence and slow breakdown, low tmobility, and low water solubility.
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Summary

The Lower Payette area, Jocated in western Idaho, constitutes a major portion of
the intensively farmed cropland which drains the Payette River Basin. Row crops
and specialty coed crope are groum along with small grains, alfalfa, and pasture.
Agrichemical use is intensive, furmow irrigation is typical and fertilizer use effi-
dency is low for shallow rooted crops such as onions and mint. Fruijt orchards
were also common to the area in the past. When combined with the shallow
depth to water found over much of the area, thie potential for ground-water con-
tamination is significant.

The study area is located in the western Snake River Plain. The geology of the
area consists of up to 5000 feet of fluviatile deposits of the Glenns Ferry Forma-
tion overlain by Recent alluvial deposits of the Payette River. A blue clay Zone
noted in drillers logs marks the top of the Glenns Ferry Formation.

The nquifcr in the area ie compnsad nf the uppermost part of the Glenins Ferry
Formation and the Recent aflluvial deposits. The depth to first ground water
ranges from about 100 feet below land surface along the southwestern part of the
area to about 10 feet along the northern part. The direction of ground-water flow
is from south to north, toward the Payette River. Most recharge to the aguifer is
from scepage from irrigation canals and laterals, and from deep percolatien of ir-
Tigation water. A serics of surface draine conctructed thronghont the area to

_ Jower the water table intercept ground water. These drains alsc carry imigation

runoff during the summer months, The drains discharge to the Payette River;
some flow throughout the year. Drain flow during the winter months mostly is
from ground-water discharge.

Antiniiial arca-vwide well purvay, zenducted in April and May 1991 indicated
that nitrate concentration above background levels occurred over much of the
area. (A background nitrate concentration of 0.005 milligrams per liter (mg/1.}
was established, based on nitrate concentrations at or near the laboratory detec-
Ko Timit for 27 of 82 wells sampled. The Jaboratory detection limit was 0.005

mg/L.) Nitrate concentrations from the initial survey ranged from below the de-
tection Limit (0.0U5 mg/ L} 0 37.0 mp /L.

Nitrate data from the initial survey were strongly skewed toward low nitrate
concentrations. The arithmetic mean for 82 wells was 3.1 mg/L; a log transform
of the data gave a tean of 1.0 mg/L, close to the median value of 1.2 mg /L. Dis-
solved chloride concentrations from the initial well survey also were strongly
skewed toward low concentaduns. A Lackg cund chloride concentration in the
range of 10 to 15 mg/L was estimated for (he area. Wells exceeding this range
are considered to be impacted by human activities.

-Three general areas of elevated nitrate (>3 mg /L nitrate) were established by

contouTing nitrate data:
« An area south-southeast of New Flymouth,
» An area west of New Plymouth,
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Ground Water and Solle Faconnalsance

a Anarea in the northwestern part of the study area.

Water level fluctizations up to 15 feet were measured in wells in response to irii-  —
gation recharge over the year-long monitoting period.

Analysis of major ion data indicated that impacts to ground watercould beat-  — ¥

tribuited tn nnn-paint source activities such as agricaltural and dairy and feedlot
operations. Surface drain sampling further substantiated that impacts to ground ——-
water were ocoursing over wide spread-areas. - . - a '

Pesticide samples collected from 32 wells indicated that the herbicide Dacthal

was the most commonly detected pesticide, with concentrations ranging from be-

. low detectinn limiks ta 432 micrograms per liter (ug/L). Reproducibility of the = —
pesticide data was outside accepiable limits, and these results should be consid-
ered qualitative. ' ’ ' '

Arsenic samples collected from 30 wells showed three wells exceeded the ETA

drinking water standard of 50 ug/L. Arsenic in these wells ranged from 60 to 85
upg/lL.

Soil samples were collected from eight fields representing four crop types to
evaluate the potential for transport of agrichemicals below the root 2one to the
water able. Average nitrate values {mg/kg) for the various crop types were:
corn-6.4, beets-7.5, grains-6.4, and mint-114. A monitoring well installed in the
mint field yielded 8.2 and 2.9 mg/L nitrate on two sampling dates. These data in-
dicate the large potential for transpart of agrichemicals through the root zone to

the water table.




Conclusions

Conclusions which can be drawn from the results of this study include:

1. Ground-water impacts from nitrates have been detected over the entire study
ated, based on comparison te an assumed background concentralions of 1L.0US

mg/ L. Seventeen percent of 82 wells sampled had nitrate concentrations be-
tween 5 and 10 mg /L and 5 percent exceeded the State Drinking Water standard.

2. Area-wide and quarterly ground water sampling identified three areas where
ground-water impacts are more severe: south-southeast, west, and northwest of
New Flymouth. Impacts to the area northwest of New Plymouth most likely are
fram intensive agricultural operations. Ground-water imnpacts in the areas west
and south-southeast of New Flymouth probably are from feedlot and dairy op-
erations, in addition to agriculbural activities.

3. Water quality samples from sutface drains correborate ground-water samnple
results, Drains in the eastern part of the study area have nitrate concentrahons

ranging from 1 to 3.4 mg/1. Drains in the central arxl western parl of the study
area have nitrate concentrations ranging from 4.8 to & mg /L. Major ion concen-
trations in drains from the central and western part of the study area also are ele-
vated compared to major jons in drain samples from the eastern part of the
stady area.

4, Seasonal water level changes due to irrigation water recharge occur through-
out the study area. The greatest depth to water generally occurred during late
winfer or early spring while the shallowest depth to water ocaunred durning late
sumnmer to early fall. Water leve! fluctuations up to about 13 feet were recorded
in quarterly wells,

5. Seasopal trends in nitrate concentration were not apparent in wells monitored
quarterly. Nitrate concentration in some wells increased during the irrigation sea-
son while concentrations decreased in other wells during the same peried.

- . The herbicide Dacthal was detected in 12 of 20 quarterly wells sampled. In gen-

eral it was detected m wells where nirate was also detected and more Com-
monly in the area northwest of New Plymouth.

7. Three of 30 wells sampled for arsenic had concentrations exceeding the EPA
maximum contaminant level of 50 ug/L. Additional work would be required to
determine the source and extent of arsenic in ground water.

B. Concentrations of soil nitrate measured below the root zone show low variabil-
ity and little correlation with crop type. When compared with results obtained
from controlled fertility plots in similar soil types, these concentrations correlate
with application rates of 300-400+ Ibs. N/acre/year.

4. The soil nimate and ground water comcenlativne wgas el oo v Feld, when
combined with comparable data from an adjacent agricultural area indicates the
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potential for storage and transport of nitrates below the rooiing zone and con-
tamination of ground water from agricultural activities in this study avea.

10. Severe impacts to deeper ground water from vadose zone storage and trans-
port of nitrates resulting from agricultural activities may be mitigated to some

degree by soil characteristics such as Jow permeability and routing of shallow
ground water to surface drains.

11. Of 4 fields sampled for pesticides, soils from only one field of sugar beets had
any detections. The compounds detected were DDT arnd DDE, which are no
Jonger registered and which are extremely persistent in the environment.

Two ipcal farmers agreed o sampling of their fields. The assislance o cooporn
tion of all these individuals is greatly appreciated.

a1



List of DEQ Ground Water Reports

Snake Plain Aguifer Technical Report, September 1985,
The Rathdrum Prairic Aquifer Techuical Report, August 1988.

Ground Water Contamination and Menitering Activilies on the
Rathdrum Prairie Aquifer, April 1991,

- Cround Water Vaulnarability Asrecentent Snnke Rimer Plam,
Southern Idaho, April 1991,

Antrual Ground Water Contamination Report, State Fiscal Year 1991.

Appendixes to the Annual Ground Waler Contamvination Report,
State Fisual Yea: 1991,

_~~ Black Cliffs Ground Water Quality Study: Nitrate Impact,

~ Qctober 1994,

Grownd Water and Soils Reconnaissance of the Lower Payette Ared,
Uctobet [Y94.
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TabIaZ. Invariory of salected wdls (n the Lower Payelia sludy area, klaha.

[ QW O VS S

h

10

11
12
13
14
15
16
17

[-v

L=driter s Ing avallabia

weL_ID
TH 3w 17CBCOA
7N 3w 1BCAADN
TN 3W 130001
TN 3W 10CADOY
TH 3W XRCDM

TN IW HAALDY
7N W HAAADY
TN IW ST1AAAQT
TH W FAMALY

TN T J1IADDH
TN AW SAARD

7N aw C3DBEO1
7N 4w CIDBRO1
TN 4w C3DBRO1
TN 4w CIDEBMN
T AW CIDBBR

TH AW (SAAADY
TH AW (6AMAD1
7N aW [GAAAD
TH 4W (BAAADT

7N aW (6CCDO1
7N 4w (6DCCO1
7N AW (TATAOT
7N dW (TEBEDT
70 W {7BBBO2
7H AW (7BCCO1
7H 4W 17C00M

Wal Dapthitt.)
27

84

90

270

160

280

42

54

74
11

134
a7

Caeing Dtam.{in.}

€.30
£,30

6.30

6.30
4.00

6.3

5.30

6.30

4.00
1.00
£.30
6.30

WMewalldoplh maasured

Bala Drillad

M -Jan-17
31-Jul-84

21-0c1-76

22-May-68

07-May-88

01 =Jan-76

2-Now-72

14=Jun-91

Elavaion{i.)

2234
2300
2252
2355

2385

2435
2214

2748

2285
2281
2290
2290
2280
2313
22

Dapth to Water(h )

a.x
52.44
8.5

72.23
T2.13
£6.22
£€7.45

128.5r

2.9
22.51
21.09
24.72
32.m

.o
4.6
2.1
g.42

9.50

20.14

9.04
14.00
2208

Dala

31 -May-91
11-Apr-91
11-Apr-91

02-Apr-91
31 -May-91
29-Aug-91
03-Dec-91

1 -Apr-81

02-Apr-91
31 -May-a1
28-Aug-91
06-Dac-91
03-Mar-92

10-Apr=91i
30-May-91
28-Aug-1
05-Dec-91

12-Jun-H1

09-Apr-91
14-Jun-91
12-Jun-M
15-Apr-91

Carvmenls



Table 2. Inventsry of seleciad walks In tha Lower Paysita sludy area, Idano.

=
r2 ] WELL_ID weliDapth(ity  Casng Diam.(in.) Date Drilled Elevatlon(ft.} Drepth ta Watar(f.) Date  Conments

18 7H 4W QECBBCT : 22/

15 7N W 10ABAD1 106 3.00 01-Jan-23 2257 : 24 B2 03-Apr-91

20 TN AW 10CECO1 2an5

21 TM 4W 11DBBO1 6.30 2280

o3 7H AW 1BBAN D 4.00 2232 . 10.30  02-Apr-91

23 7H AW 1BCCO1 &0 2280

24 7N 4W 100G 127 a.00 01-Jan-40 33.02  Oi-Apr-91

25 M AW 140CBOY 74 6.30 2390 8925 03-Apr-91 W
7N 4w 1:CCRO1 3637  30-May-91
TN AW 1:.CCBM 27.66  23-Aug-051
7N 4W 1:CCBOY 20.76 06-Doc-91
7N 4w 1LCCE01 37.35 05-Mar-92

26 7M 4w 15CCBI 75 £.30 01 -dan-80 2350 35497  03-Apr-91 L
7N W 15CCED 9290  3o-May-g1
TN AW 15CCRO 140 29-Aug-3f
7H 4w 1:CCBMN 284 09-Dec-91
TH 4W 15CCEO ' 3515 (05-Mar-52

27 7H 4W 4TCCBM 136 £.30 zal B7.685  10-Apr-91

I8 TN AW 1IOAADT 2358

29 7H 4W 2IAAMDY 160 4.00 2405 7238 0A-Apr-91 M
TH AW 23 AA0Y 76.9F  30-May-91
TH 4W 2IAAADT 6965  2B-Ayg-91
TH AW 2IAAAOT g3 14  09-Det-91
7H AW 2IAAADT 718 03-Mar-92

Ledrlllars logavailable Mawalidepth measured

I'IMMM!!HIHII'H!!HIEH!.I-I-!.HHEH'
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Table 2. Imsniory of salsctad wells In the Lowar Payette study area,Maho.

a8
a6

7

38
a9
a0
41
42
43
44

L=drlller's Ixg available M=woll degth maasure;

WELL_1D
TN AW 23DACHO1
TN W ZADACHH
T AW 22DACT
TN 4w 23DAGH
TH 4W 23DACH

7N & 2aDACO2
TN 4W 25ABBM

TN 4 250CBMH
M 4w 25GCBM
TN 4 250CB0
7N 47 25CCBMM
M 4 25CCBM

TN 4w 26CR0M
7N 4 27BERI
7N 4 27HERD2

FH 4V 28845010
TH 4V 2048 A
TN 4 28AAADN
TN A 2B AAAD1
TH 4¥f 2BAAAGT

TH 2 2BAAADZ
TN 2% 28DAADY
TN & 31000
7N 5W (MBAAN
7N 5W 01DBBO
7N SWo2DBEN
7M 5¥ 1280001

woll Dapthifi.)
45

140

98

100
100
120

110
208

25
100

100

Sasirg Dlam.in.)
£.30

4.00

£.30

4.00
6.00
4.00

6.30

6.30
1600
4.00
500
6.3
6.30

Date Dviflad
10-Mar-81

24-May-57
of-Jan=-45

01 -Jan-81
16-8ap-78

20-Dac-BE

Elewation(ft.}
2305

2385

2380
2380
2380

2406

2420
2450
2243
2262
2260
2265
207

Dapth ko Watarntl.)
1857

124

a1

1517

17.38

5608
5520
50
LAk
5

5L
£4.74
41.59
4£.50
5i.54

91.27
2800

21.29

Date
11-Apr-31
2 -May-81
29-Aug-31
03-Dac-51
G5-Mar-92

02-Apr-01
31-May-31
25-Aug-31
DE-Dec-81
05-Mar-92

03-Apc-91
A0-May-91
29-Aug-1
13- Deac-91
d4-Mar-92

0G=-Jun-91
23-Dac:-88

13-Apr-31

Lommanls



Tate 2. Invantory of selecled velis in the Lower Fayetia sludy area, daho.

v

L
45
46

47

43

49
50
&t
52
53
L1

=0

57
58

L=drillar's lag avallable k=wall depth measured

WELL_IC
M 4N 19ACCOY
aN aweDacm

8N AW 2ZeCBAN
BN AWZ2eCBAO1
BN 4w 2eCBAOT
BN AW 2eCBAMH
N AW Z2BCHAM

BN SWzeDCoM
AN 4w 22060
BN AW 2B0DC0D01
AN 4w 280C00H
BN 4w 2B0CDN

8N AW 29CBC
&N 4w I0BADO1
BN 4w 3BCCo
BN AW 33ADCOT
BN 4W 33CCD0
8N 5w 14DCDM
8N 5w 15DABOT

50 GNP TSOABTT

BNSW IEDARDT
AN SO PR

N 5W 23ACC
BN S\ 2280001

Viell Depihif.)
az

115

&1

170
48

a3

Caging Diam.£in.)
6.30
4,00

£.30

400

§.30
4.00
650
£.00

5.63

£.30
4.00

Crate Drillect

05-Mar-91

20-Sep-79
11-Alg-84
1a-Mar-63

01-Jan-85

0t-Jan-74
01 -Jan-26

Elavation(ft.)
217h
282

2793

2208

240
2210
2215
2217
2210

2190

2220
222

_ Deplh to Watar{1.}

FED

6.11
1:14
737
75He
Tre

1648
1569
1444
1624
1598

1)
2500
2140
2103
2142
23863

1227

Data
Ma-Apr-o

10-Apr-31
a0-May-n
28-Aug-91
05-Dec-31
03-Mar-32

9=-Apr-91
A9-May-M
Za-Aug-81
05-Dec-91
03-Mar-52

03-Apr-91
18-Mar-£2
23-May-81
2r-Aug-9
03-Dac -1
0z-Mar-92

12-Jun-91

Comments



TablaZ. Inveatory ol solectad walls in 1he Lower Peyetia study area, kaho.

58

B2

B fER2

29

Y wdrillar's log avallahla

WELL_ID
8N 5W 13C0DM
8N 5W 1300001
AN 5W 1300001
BN 5W 13CD001
BN SW 13C D001

8N 5W DADH
BN SW JADADGZ

BN EW MABCO2
BN 5W MABCH2
BM 5W MABCOZ
&N 5W 14ABCD2
&N SW 14ABCI2

BN SW MACDO1

3N W HMBBEDY
BN 5W 4BBEDNZ
BN 5W MBBCH

N BYY 25AAAD1

BN SW I5AMA

8N 5W i5AAA01
BN 5W I5AAADY
8N 5W 25AAADY

BN SW 23ABBEMM
BN 5 5CBEC01

BN 5W 5SCCCO
BN 5W SSCCCH
BN SW 25CCCo1

Walt Dapth(h.}
33

22

160

129

4%

Casing Tiam. {in.}
£.20

4.00
6.30

6.63

6.2
4.00
5.30

6.30

4.00

6.30

M=wel depth measursd

Data Drrlflad
26-Nov-74

o1 -Jan-E1
™1 -tan-E5

01-Jan-57

az-tay-79

Elevalion{ft.)
2050

2213
2213

2130

2200
2195
2185
2185

2210

2210

Dapih ta Watar(h)
19.10

1304

7.36

14,56

17.55

16.¢1

30.03
242
3045
3129
3046

814

21.38
17.52
14.52
18.41
20.48

10.47
arge
15.16

Data
11-Apr-H
28-May-H
Zr-Aup-9
Q3-Dec-51
02-Mar-92

12=-Jun-9

23-May-91
28-May-21
27-Aug-91
03-Dac-91
02-Mar-92

23-May-31

11-Apr-01
28-May-M
28-Aug-M
05-Dac-01
02-Mar-92

28-May-
27-Aug-91
09-Doc-01

Commenta



Table 2. Invariory of getectad wdls In the Lowar Payette study area, kiiho.

I
& ¥ WHEL_ID Wadl Depthitty  Caing Giam.gin.) Date Dridad Elevation{t.) Degth 10 Waleriit) Dste Comments
BN 5W B0CCH 15.34  D3-Mar-92
0 8M 5W JCCC02 80 01-Jan-1€ 2230
71 8N SW BHDBCO a6 8.30 06-Apr-73 peiede 1 . 96 30-May-91 L
AN 5W SDBCH! 57 28-Aug-81
aN swW sDBCM 1.8 03-Dec-91
8N sW SDBCO 1.13  02-Mar-92
72 BN 5W SDDDH 2228
73 BN SW 23AADM 115 a0 G1-Jan-20 D93)
74 BN 5W 25ACHED FY 3.00 2225
75 BN 5W Z23BDAN 1 4,00 2005 13.7  12-Jun-91
76 BN 5W D000 E5 £.20 2232 1514 11-Apr-3¢ L
8N sW ZDDCo 837 Z9-May-3
8N sW ZDDCo .26 27-Aug-31
BN 5W 2DDCH 1357  05-Dac-01
BN 5W 2DDGO 13.6F  02-Mar-92
77 ANSW MDRCOT &0 D1-Jan-88 2215 1455 30-May-91 L
BN SW 30BCO 11.58 28-Aug-91
#N 5W DECT 15,8 03-Dec-8
8N SW HDBCo 7.0 03-Mar-33
’ 78 BN EW 35EAAD a5 6.90 o1-dan-12 2230
79 BN 5W BECOH 6.00 2246
B4 BN 5W 258CC02 as B.30 2245 1470 02-Mar-92
BD BN SW 35CCCH 106 £.00 01-Jan-20 2264
81 BN BW IDOCH _ 110 4.0 2270 _
54 BN SW HDDDM 47 400 2252 2019 15-Apr-99

L=driller's l2g ivailabla Mwwall ceplh maasured



&

Tebla EJ Field Chgmical Goncentratiors of Ground Water Iron Selectad Wells in the Lowar Puryatte Stody kean

- W

e e B | [= JLF I ] o I I I

1
12

13
13
13
13

1
L]

WELLID
QFH-CAW-1TCRCH

O7H-DAW-18CAA01
O7N=DEW-1 80 AAD1
O7N-03W-18C AR 1
DTH-0IW-1BCAAD1

O N0 1 B0
oFN-OAW-1pDAGD
GFH-OAW-3000C TN
OTH-0AW-11 A0DGT

QFN=02W-3TAARDT
QFH-03W-31 AAADT
OFH-03IW-31AARMT
Q7N =-DIW-31AAAT1

PG W-0IAABGI

GFN-0AW-0IDBER
07 H~-0AW-HADER01
OFH-G4W-3DEBN
O7H-04W-03DBES

AT DR A AL
OFRE=0 7Y 00 A& AT
DTN=04W-0RALADT
O7H=-04 W00 AR A0

OFH-Q4W-DBECC00
oFH-0AW-DEDCCO1

O7H -DAW-0¥ SO AN
FTH=04W-07AD A0
OFH-04W-07 ADAGT
OTH-04W-07 AD A

OFN-DAW-0TBEHIT
ATH-D4W-07BEEEM

ATH-04N-0TBEDBCE

Latindae
43 64123232

4).8452F77H
4,04527778
43, Bd52TTTE
43,0452TTTE

A% GERERET
43 S ROGDD
d38eTi2zi
LR R LEL]

43 PTTITTR
A3 QTTIrIe
AABTTTITR
AADTTTITR

43 BT F7TTR

430444444
43.8M 44444
LRRELEEE D)
4397444444

43 055566
43 MOER558
43 9055554
43 SE055668

A3 SBOSESA
AAQFITITE

43 SE250000
43 _#250000
43 2S00
43 S4250080

43806070
473 ST

EER- L RE LT

Longitude
188722228

11731644
TIBTHI A
HBFATEH
118 T41RH

116. 7354941
118731994
118.7589424
1719448

110, 73313
118.73333:3
118.73333:2
118 7333332

TR TA3RTF

ARLA:LRE- S TR
ARLA:LeR =L ]
TR0 18
118.81184:4

118.P5194.2
B8RS 944
1168579444
11685194

116.068881°1
115,0844444

118853055
118 85205
1188530558
1188530558

11A.R719444
118871594

118 2888817

Date
2101

G10401
10531
Bi0BZR
B

o4t
-LER R
910402
gig401

R19402
palith)
1208
G004

Bra402

g1aanz
P105EE1
u11208
H20A03

o040
410530
w1205
820303

b8 2
B10403

210408
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