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logﬁglr Egsr:,v:;’ ?;Szgggzitlig ngr\;)iliﬁqr‘gjj; gotlllft;?f;\iri?gizg ?g:gﬁii(fg;?g’;i iths’;snt;flg;i ;&Z&i’lﬁ;’g The potentiometric surface of the principal basin-fill aquifer in the east Erda area was | N 4376 Potentiometric co ;tgv‘gﬂdil;zzvi;%ﬁie at ~ The spatial distribution of nitrate in ground water on the eastern side of Tooele County Nitrate contamination is distributed vertically in the basin-fill aquifer in the east Erda
in the eastern part of Tooele Valley to determine (1) the vertical and horizontal distribution of nitrate, (2) the determined from water levels measured from May 28 to June 16, 1997 (fig. 3). Most of the tightly cased wells, May 1997. Dashed where is variable both spatially and vertically and is shown in figure 2. Data sites may have multiple area. Vertical profiles of nitrate concentration in ground water in the basin-fill aquifer were
direction of movement of the nitrate contamination, and (3) the source of the nitrate. The potentiometric sur- wells measured in the area were domestic wells that were perforated in the upper 200 ft of i‘g{i’;‘ggirﬁt:gzlvg‘ ge;t’ is variable. values listed because samples were collected from different depths during drilling and (or) at compiled from water samples collected during the drilling of new wells (fig. 4). Ten profiles
face of the upper part of the basin-fill aquifer indicates that the general direction of ground-water flow is to the saturated thickness. Thus, the potentiometric surface represents the upper part of the basin-fill different times. Nitrate concentrations for each data site are shown in figure 2 and complete were obtained during 1997-99. Elevated nitrate concentrations generally are confined to the
northwest, the flow system is complex, and there is a ground-water mound probably associated with springs. The aquifer. ! T Approximate boundary water-quality analyses are listed in table 1, along with well depth and sample date. upper 50 to 150 ft of the saturated zone. Vertical profiles of nitrate concentration in the basin-
spatial distribution of nitrate reflects the flow system with the nitrate contamination split into a north and south . N . ! ; of basin-fill material . . . . . . ..
part by the ground-water mound. The distribution of dissolved solids and sulfate in ground water varies spatially. The r.eglonal direction of ground-water flow is generally to thp north.or northwest on ! 15 reares o . ' Nitrate c‘oncentrat%ons'were greaj[er than background concentrat}ons in ground wa- ﬁll aquifer follow several patterns. The first pattern oceurs when thg nitrate contamination is
Vertical profiles of nitrate in water from selected wells indicate that nitrate contamination generally is in the the eastern side of Tooele Valley (fig. 3). On a smaller scale, several interesting features can o Well---number is altitude of water level in well, in feet ter from the basin-fill aquifer in Township 2 South, Range 4 West, Sections 23, 26, 27, 31, in the upper part of the saturated zone and decreases with depth, as in well (C-2-4)35cda-1.
upper part of the saturated zone and in some wells has moved downward. Septic systems, mining and smelting, be seen on this potentiometric surface. There is a ground-water mound in the southeastern 03730 |— AT T - — | and 35. Nitrate concentrations from 0 to 3 mg/L generally are considered to be the range of This indicates that the nitrate contamination is limited to the upper saturated zone and there
agriculture, and natural sources were considered to be possible sources of nitrate contamination in the east Erda part of the Erda area (fig. 3). This mound is believed to be the result of recharge from springs * 43752 0\@9,‘?@ ' natural background conditions in ground water (Madison and Brunett, 1984). In the east Erda  has been little movement of the contamination downward in the basin-fill aquifer. A second
?;i ileg;casr}éztizl; :f:vzgdﬂz;:;lerzz Sfefff:fﬁ, E‘:Cﬁf; ga;fdfgﬁlgsgiggglifs ;rrégéld;:;tb?: Sa(l)lusr‘zgt;‘ff il}i,tsr_ate emanating from the consolidated rock of the Oquirrh Mountains and (or) from subsurface - . R ¥ area, nitrate concentrations ranged from 0.288 to 30.7 mg/L (table 1) depending upon location  pattern occurs when nitrate contamination is present in the middle of the profile with low
contamination but few data are available fo link nitrate contamination with mining sites. Natural and agricultural recharge to the basin-fill aquifer from consolidated rock. Spring (C-2-4)26ddd-S1, locally Stansbury. ’ 4% , o and depth of completion of the well. nitrate concentrations in water both above and below. This profile indicates that nitrate con-
sources of nitrate are present east of the Erda area but few data are available about these sources. The source(s) known as Rose Spring or Bryan Spring, is located on the eastern side of the ground-water . N 2363, oo Two distinct areas contain elevated nitrate concentrations (fig. 2). The areas are gen- tamination has moved deeper into the basin-fill aquifer and that more recent recharge overlies
of nitrate in the east Erda area could not be clearly delineated in spite of considerable effort and expenditure of mound and has had measured discharges of as much as 1,770 gal/min (October 1, 1984) 74:3669 > v«{S” j o N 67 .. 4377 \ erally divided geographically into north and south parts by Bryan Road. The ground-water the contaminated zone. A third pattern occurs when elevated nitrate concentrations are not
resources. (Stolp, 1994). Water years 1982-84 were some of the highest-precipitation years on record for ‘,?96,; g sl N mound shown in the potentiometric surface (fig. 3) separates the two parts. present. Specific conductance, which is a proxy measure of the dissolved-solids concentra-

Tooele Valley, and discharge from springs may have contributed substantially to the mound . Separation of the nitrate plume into two distinct parts reflects the hydrology of the tion in water (Hem, 1985), displays similar vertical profiles (fig. 4) to nitrate concentration,

I NTR 0 D U CTI 0 N durtilngtthé}sl pgriqd. fiﬂlllere :ne}yll?e ilﬁditional Tsubsurftace dislgilarge fr;)m fconS(iiidateSd rgck Iclh—d <4379 — 4378 N area. "ghe eflirea 0f3log nitratfi corigentfratit(;ln is Tiinlcidentally Eﬁi%ned Wlf}l’ll ihtf;l ground—wat%r :‘vith thfe g)tccetptign of ﬁ/azﬁ‘r froirtl we}l éC—2t—4)t1 Iilctdbt—hl, which cor;‘tain(si 'baclkgr(;)und i.(;ncertltra—
rectly to the basin-fill material in this area. Two water-quality samples from Rose Spring ha vasa \ mound in figure 3. One explanation for the split plume morphology is that there was a sub- ions of nitrate. Overall, this pattern indicates that other conservative dissolved constituents
dissolved-solids concentrations of 314 and 352 mg/L (table 1), which are less than dissolved- is ' I stantial influx of water from Rose Spring, (C-2-4)26ddd-S1, and discharge from consolidated are moving with the nitrate. Specific-conductance data are plotted in figure 4 rather than

Tooele County in northwestern Utah (fig. 1) historically has been a rural county domi- solids C‘oncentratior}s in ground water from the basin-fill material in much of the east Erda ’ 4o s Bryan Roa’q_____,__.__g,fm 8 5rvan Spring roc.k to the basin-fill aquifer creaFed the ground-water mound anc'l dil'uted the nitrate plume. dis§olved—solids concejntration data because not all samples‘have both nitrate and dissolved-
nated by agriculture, mining, and defense industries. During the 1990s, a transition away area. Dlssolved—sollqs concentratlor}s in ground wa.ter measured at wells in the mound were i agre P This is supported by very larg(? discharges measured at.Rose Spring in th§ early 1980s, some soh@s analyses. The cﬁfferences among the nitrate and spec1ﬁ9—conductance profiles may be
from agriculture and mining to residential development began. The eastern part of the county similar to concentrations measured in thg Rose Spring samples. o ‘ ‘ I § *4,3829 of the wettest years on record in Utah (Stolp, 1994). It is assumed that prior to the e.arly 1'980s attr?buted to t‘he location of the well in the plume and the stratigraphy and hydrology of the
is being absorbed into the greater Salt Lake City metropolitan area, and former agricultural 1 Th'e §tec13p giound—wlater g;lrlaqleltl}t1 in th(tahuppter part oft ﬁgufre 3 t1s 111(2671}; ;stsoc1atfd gxtllth : > [ 4362 tl}lle plume wasd ccl)lntlnuoui1 through the Zaft Erda alg“:a ar|13d t(};'a]lt Ehe recl(;arglej f‘rom lrslprlrllg dis- basin-fill aquifer.

. : . e arge municipal water-supply wells in the northeastern quarter of section at supply Stans- > Xe! Voo charges caused the ground-water mound to grow there by diluting and splitting the plume.
lands n%\:():r(l)ritggéll.I“[ZS11(]‘9e9l’l7ttatl]'1$eu[t_)]d§\,1cs}1§(l)lls()glcal Survey (USGS), in cooperation with the Utah bury Park and with a subsu[:face consolidated-rock‘high to the nf)rth‘, These public-supply 1 Erda %\»‘ ros g sor0 \\ _______ R Prior to the 1980s there'we‘re a limited number of wells in the ‘ar 62'1 and few nitrate. data to
Geological Survey; Tooele County; the Utah Department of Natural Resources, Division of wells are located dowggradlent from the areas of nitrate contamination. The Wells are per- . [ N : ) \& documegt any changes in size of the mour}d .and (or) changes in nitrate concentration. Another
Water Rights; and the Utah Department of Environmental Quality studied the water resources forated for most of their depth and are drawing waF o frorp throughout the basin-fill aquifer. Gra”t,‘i;‘ggﬁ'Erda I f’me' '4,372.3;93 ----4,3g9 explanation is that th? two parts are two qlStln?t plqmes with separate sources. However, large . .
of Tooele Valley in eastern Tooele County, the most rapidly developing area of the county. North Qf this area, b'eyond the area with the potentlometrlc—surfe}ce contours, the subsurface h \ \. seres s 43798 separate sources of'nltrate have not been identified in the area. ‘ ‘ ‘ Wate r-o_ual |ty Change Over Tlme
The results of this study are published in a report by Steiger and Lowe (1997). consohc}ated—rock hlgl.l separates the ground-water flow system in the Erda area from‘ the ﬂow e | 36 e N T P 4,379 ] The upgradient extent of the plume‘to t.he south towgrd Pine Canyon and L.mcoln is

Water samples collected as part of this study delineated an area of high nitrate plus system in Fhe Lake P0¥nt grea (Lambert and Stolp, 1999). Data from the few. well§ drilled into 137,\4® unkqown. Water sarr?ples'from USGS monitoring wells at site (C—2—4).35dcc contamed‘elevat— o ‘ . o ‘ ‘ ‘
nitrite as nitrogen concentration in ground water to the east of Erda in Tooele Valley (Steiger the con§011da'ted fock 1nd1cat§ that water leyels there are about 100 ft lower in altitude and ez T4, LTy, ed nitrate cgncentrapons in the shallow well ((C—2—4)35ddc‘—1? and a mtra.te concentration of Cha}nges in dissolved-solids and n1trat§ concentration in the basin-fill aquifer O‘VGT.tlme
and Lowe, 1997). The cast Erda area is located on the eastern side of Tooele Valley between much higher in dissolved-solids concentrations (table I, well (C-2-4)14cdb-1, 960 ft deep) 28 30.7 mg/L in the middle well (table 1, (C-2-4)35dcc-2). This is strong evidence that the plume  were examined for water from selected wells in the east Erda area (fig. 5). USGS monitoring
Tooele and Lake Point and is an area of disbursed, rapid growth. than they are in the area to the s01.1th. The rele}tlo.n between the ground‘—wat.er flow sysj[ergs in \ \ 738. §xtends to the south beyond its curr.ent 1'<nown boundaries. Thf-’: western boun@ary of the plume  wells aj[ 51t.es (C-2-4)35dcc and (C-2-4)22ddd are corppleted at different Flepths. Nitrate con-
Nitrate and nitrite generally are reported together as nitrate plus nitrite as nitrogen. In many the cqnsohdated rock and the basm—ﬁ‘ll me.lterlal is poorly under§tood in this area. A signifi- . ‘ is also not well derparcated. Ther§ is §v1dence that ClCVflted nitrate concentragons decrease to  centration in water from well (C—2—4).?>5dcc—2, (the middle Weu, 252 ft), 1ncreased‘fr01‘n 1‘3.9
cases, both were analyzed separately and nitrite concentration was rarely observed at greater cant dlscharge area for g‘round water in this area is the large spring gC—2—4)150ac—S 1, locally N bapkground levels in a westerly dlrecthn. The boundaries of the plume are difficult to deter- mg/L .to 30.‘7 mg/L in an S—month period (ﬁg. 5). Th(? cha‘lnge.ln nltrate‘concentratpn indicates
than analytical detection limits. Nitrate plus nitrite as nitrogen will simply be referred to as known' as Mill Ponq Spring, (ﬁg.. 2) locgted near the ‘wes'tern extension Qf the subsurface otk mine because few Wells are cgmpleted in t'he plume and bgcause most well owners choose to that. nltfate Is moving downwgrd in the basm—ﬁll‘ aqu%fer in Fh1§ area. Dissolved-solids concen-
nitrate for the remainder of this report. consolidated rock high. Water discharging at this spring is probably a mixture of water from Floof —— drill deeper to obtain water with a lower nitrate concentration. Consequently, there are large tration in the middle well has increased along with nitrate, indicating the general downward

consolidated rock and basin-fill material. Dissolved-solids concentrations from the spring are R!;W. — areas without any wells in which to sample the plume. Future development and coordination movement of water in the aquifer. An alternative explanation for the increasing nitrate and
greater than those in the upper part of the basin-fill aquifer and considerably less than those in : 1”2 0 ! 2 MILES with drilling efforts could provide data for some of these areas. dissolved-solids concentrations is that water levels in the area are generally dropping because
water from well (C-2-4)14cdb completed in the subsurface consolidated-rock high. ' of pumpage and drought. This could change the vertical distribution of dissolved constituents
as well. In the upper well there has been no overall change in dissolved-solids concentration.
Nitrate concentration in water from the three monitoring wells collected as part of the time-
series sampling is generally higher than that measured in the water samples collected during
drilling of the well (table 1). This may be partly explained because the samples were not col-
lected from the same depth intervals. Nitrate concentration has remained static in the deepest
completed well (352 ft) at about 4.9 mg/L.

Dissolved-solids and nitrate concentrations have not changed substantially in water
from wells at site (C-2-4)22ddd (fig. 6). This site is located at the downgradient end of nitrate
contamination and concentrations generally are lower and have not changed substantially
since the wells were drilled. Concentrations of dissolved solids and nitrate measured in the

Water from seven domestic wells exceeded the State ground-water quality standard of
10 mg/L for nitrate and had a maximum measured concentration of 30.3 mg/L. The east Erda
area is a former agricultural area where grain crops and alfalfa were grown but is now becom-
ing dominated by rural large-lot residential subdivisions. These ranchettes have individual
wells and septic systems. Septic systems have been shown to be a source of nitrate contamina-
tion to ground water in other parts of the country and are a potential source of contamination
in this area (Wilhem and others, 1994; Reneau and others, 1989).

After detection of high nitrate concentrations in water from wells in the east Erda area,
several well owners deepened their wells in hopes of obtaining potable water. Water from
the deeper wells did not have elevated nitrate concentrations, which indicates that they are
completed below the zone of contaminated ground water. These data indicate that the nitrate
contamination is limited to the upper part of the saturated zone and that perhaps it is con-
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Figure 3. Potentiometric surface of the east Erda area, Tooele County, Utah, May-June 1997.

. . . . . . Sections within a township Tracts within a section 1 10- 3 1 o o o
tained in a distinct plume. However, the vertical and horizontal extent, the movement of the R. 4 W. Sec. 2 Numbering system used for hydrologic-data sites in Utah. Conversion Factors, Datums, and Abbreviated Water-Quality . ] . . ) di 1 lected durine drill
contamination, and the source of nitrate in the plume are unknown. Because ground water is 6154 \ 2ol ! The system of numbering wells and springs in Utah is based on the cadastral land-survey system of the U.S. Government. The num- Units Flme—serles samples are similar to concentrations measured 1n samples collected during drill-
th 1 £ drinki in thi the distributi d t of ni 71alo 10\ 1 |12 b a ber, in addition to designating the well or spring, describes its position in the land net. The land-survey system divides the State into four ng (table 1)
€ S0l¢ source ol drinking water 1n this area, the distribution, source, and movement of nitrate T quadrants separated by the Salt Lake Base Line and the Salt Lake Meridian. These quadrants are designated by the uppercase letters A, B, Ati : ol : fdi 1 li : : il
. . . NI e : cY ; Multily By To obtain time-series distribution of dissolved-solids and nitrate concentrations was compiled
contamination is important to the health of the residents and to Tooele County as it plans for C, and D, indicating the northeast, northwest, southwest, and southeast quadrants, respectively. Numbers designating the township and range, _ . ik .
new grow th and manages exis tlng and future water supplies S.[® \z; il XZ\ 4 b : o in that order, follow the quadrant letter, and all three are enclosed in parentheses. The number after the parentheses indicates the section and ?g;?(fg;’t (acre-f0) 1’23(3).3048 i:lslecrmeter for water from three wells near the mouth of Pine Canyon (ﬁg 5) Dissolved-solids concentra-
. 30 28 | 27 | 26 | 25 c == th T j; is followed by three letters indicating the quarter section, the quarter-quarter section, and the quarter-quarter-quarter section—generally 10 gallon per minute (gal/min) 0.06308 liter per second . . . . . .
- B 31| 32 34| 35\ 36 / =4 - acres for a regular section'. The lowercase letters a, b, ¢, and d indicate, respectively, the northeast, northwest, southwest, and southeast quar- inch (in.) 254 millimeter tions in wells (C_3_4) 13abb-1 and (C_3_4) 14adb-1 dlSp lay a Shght decreasmg trend. Nitrate
- o : ters of each subdivision. The number after the letters is the serial number of the well or spring within the 10-acre tract. When the serial num- 21012 ((1:“)) %1239 Efln«:;n:zr concentrations in water from these wells are within the background range of 0to 3 mg/L

i

ber is not preceded by a letter, the number designates a well. When the serial number is preceded by an “S,” the number designates a spring.

' - o ! 6 mil |/ i
{;{(lp 9.7 kilomele?:l U 16 Kilsmeters
i3 =--T / A number having all three quarter designations but no serial number indicates a miscellaneous data site other than a well or spring, such as

Nitrate concentrations in water from well (C-3-4)12dcc-1 decreased from 8.9 to 2.9 mg/L.
during 1977-95. Water-quality analyses of one sample from this well are the only evidence
that nitrate contamination was located upgradient, near Pine Canyon, from the current known
nitrate plume. The sample collected in 1978 may have been reported as nitrate rather than
nitrogen. Converting it to nitrogen yields a concentration of 2.0 mg/L.

Vertical coordinate information is referenced to the North American Vertical Datum of 1988 (NAVD 88). Horizontal

2-4)2dda=1 ; ; ; ssited |
( ) a location for a surface-water measurement site or tunnel portal. Thus, (C-2-4)2dda-1 designates the first well constructed or visited in the coordinate information is referenced to the North American Datum of 1983 (NAD 83).

©A
\
\ southwest 1/4 of the northeast 1/4 of the northwest 1/4 of section 26, T. 2 S., R. 4 E.
B A
Sall

Chemical concentration and water temperature are reported only in metric units. Chemical concentration is
reported in milligrams per liter (mg/L) or micrograms per liter (mg/L). Milligrams per liter is a unit expressing the
solute per unit volume (liter) of water. One thousand micrograms per liter is equivalent to 1 milligram per liter. For
concentrations less than 7,000 milligrams per liter, the numerical value is about the same as for concentrations in
parts per million. Specific conductance is reported in microsiemens per centimeter at 25 degrees Celsius (pS/
cm).

Lake Base Line

Salttake Cly 1Although the basic land unit, the section, is theoretically 1 square mile, many sections are irregular in size and shape. Such sections
28, RAW ; are subdivided into 10-acre tracts, generally beginning at the southeast corner, and the surplus or shortage is taken up in the tracts along the
c D north and west sides of the section.

Salt Lake Meridian

Well (C-2-4)14cdb-1
Sampled during drilling 8/17/98

Well (C-2-4)22ddd-1

Sampled during drilling 6/29-7/1 1999

Well (C-2-4)26bca-2

Sampled during drilling 2/10-5/18 1998

Well (C-2-4)26bca-1
Sampled during drilling 11/6/1997
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contamination. Each well had a 10-ft screened interval that was sand packed. The remaining 5 5 S DO DS S DD DS S
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for these wells are listed in table 2.

Figure 5. Time-series distribution of nitrate plus nitrite as nitrogen concentrations in ground water from selected wells, east Erda area, Tooele County, Utah.
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