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NITROGEN AND PHOSPHORUS

Nitrogen and phosphorus are considered primary nutrients, which are
chemical elements necessary for plant growth. Although necessary for life,
excessive concentrations of nutrients in water can be harmful—Ilarge
concentrations of ammonia are toxic to fish, excessive nitrate concentrations in
drinking water are harmful to infants, and large concentrations of phosphorus may
lead to excessive algal blooms.

Table 3. Results of analyses for total nitrogen species
and phosphorus by hydrologic subarea

EXPLANATION

Approximate recharge area (adapted from Burchett, Rettman,

- and Boning, 1986)

= = "Bad-water" line
NITRITE PLUS NITRATE, AS NITROGEN

[mg/L, milligrams per Tliter; <, less thanj
<, less than or equal "to]

Nitrite + nitrate
[Detection levels ranged from 0.01 to 0.10 mg/L]

Range of representative

Number and type of

Map symbol concentration, in milligrams ber Nitrogen can occur in several chemical forms or “species” in the nitrogen ‘ Num— _ Num- Concentration
per liter site in range cycle. Nitrogen commonly is oxidized by bacteria in the following order: organic ‘ Hydro- ber ber (mg/L as N)
nitrogen, ammonia, nitrite, and nitrate. Nitrate was not always determined and ‘ logic gf of Min- Max- Pgrcentﬂe, based on ‘
A 0-2 13 stream gages nitrite plus nitrate, which usually is virtually equal to nitrate in oxygenated waters, subarea  sites sam- imum imum time-nested averages'
has been substituted in this report. Relative concentrations of nitrogen species ples 50th 90th
® 0-2 162 wells may be used to evaluate the trophic state of waters, and in some instances, relative rban 4 81 0.01 3.5 0.36 1.0 ‘
0-2 2 uis distances from a pollution source. A summary of the nutrient data for wells, Rural 9 337 .07 2.9 ‘70 1.4
b springs, and surface-water sampling sites is given by hydrologic subarea in table 3. Medina-Bexar 50 15488102 1160 1.50 25
® 2-3 53 wells Uvalde 24 FOE =098 38 2.10 3.4
North Bexar 85 506 J01 72 1.30 2.4
& 3-4 20 wells
DISTRIBUTION OF NITRITE PLUS NITRATE Comal-Hays 55 183 .76 3.8 2.20 3.4
. 4-8.4 1 cave The total number of samples analyzed for nitrite plus nitrate was 1,44 3. There North Hays 16 77 .01 4.1 -76 2.0
o 4-84 5 il were 981 samples for nitrite plus nitrate collected from 238 wells, 16 from Comal g;??z;t\:lgzer g 3 gi 3? g? 3?
Springs, 14 from San Marcos Springs, 4 from Woodard Cave, and 428 from 13 Glen Rose 4 g 05 16 93 1
2 Number indicates the number of wells at location surface-water sites. About one-third of the wells were sampled only once, another
one-third were sampled twice, and 10 percent were sampled more than 10 times.
Time-nested-average concentrations of nitrite plus nitrate were less than 3 ‘
mg/L, the smallest concentration which indicates traces of manmade pollution, at ‘
90 percent of the ground-water sites and at all 13 surface-water sites (fig. 4).
Time-nested-average concentrations were larger than 4.0 mg/L in water from two
wells near the recharge area in the ranchland of Medina County, in one well near Organic nitrogen
a landfill in north Bexar County, and in Woodard Cave, where bats are known to [Detection level, 0.01 mg/L]
roost. 2
Comparing the data among all the hydrologic subareas in table 3, median Aigilk. Ngrg; Ng‘g; C?:I;:?rct;:t':())n
time-nested-average concentrations of nitrite plus nitrate were largest for the Togic of of Min- Max— Percentile, based on
Comal-Hays subarea (2.2 mg/L) and Uvalde subarea (2.1 mg/L), and smallest for subarea sites sam- imum imum time-nested averages'
Pia the transition subarea (0.09 mg/L) and saline-water subarea (0.01 mg/L), where ples 50th 90th
other species of nitrogen predominate. Median time-nested-average
» - concentrations of nitrite plus nitrate in water from both surface-water subareas Urban 4 91 0.59 61.0 1.50 2.3
' \&4',/ 918 were smaller than from freshwater wells. Only one sample exceeded the EPA s:g?r]\a-Bexar 32 %gg 8:13 ég gg g
z’! ’i“,\? L\@* | maximum contaminant level for drinking water of 10 mg/L for nitrite plus nitrate; Uvalde 15 53 ‘02 3: 3 "8 1: 2
/ Cliat a concentration of 11 mg/L was detected in water from a well completed in the North Bexar 53 273 0l 2.4 .40 7
. \\ Edwards aquifer just downgradient from the recharge area in the ranchland of
/ Medina Chunty: Comal-Hays 17 99 .04 4.0 L
North Hays 15 75 .01 1.6 .41 .6
, State. Transition 3 7401 7.3 P
J— ,Mwm.f“““'””““ Saline water 3 3= -33= ge5 .44 8:5
f’fi / e w DISTRIBUTION OF ORGANIC NITROGEN, AMMONIA, TOTAL Glen Rose 1 1 302 3.2 3.2 3.2
: ' NITROGEN, AND PHOSPHORUS BY HYDROLOGIC SUBAREA
; There were 1,089 samples analyzed for organic nitrogen—614 from 138
/ wells, 10 from Comal Springs, 10 from San Marcos Springs, 4 from Woodard
fg’ = Cave, and 451 from 13 surface-water sites. About one-third of the wells were
[\ ‘&”f' Co sampled only once, another one-third were sampled twice, and 10 percent were
98°30 D, : Wimberley sampled 9 times or more. There were 1,446 samples analyzed for ammonia— 5 ;
S %f/\' \\ B4 e 943 from 219 wells, 13 from Comal Springs, 13 from San Marcos Springs, 4 [Betactian lapets mggn;?'om 0.01 to 0.07 mg/L]
ME}W : Qb\f// @VV T J‘* from Woodard Cave, and 473 from 13 surface-water sites. About one-third of the i BNt s rang 3 : &
i N {}{) \L\‘xw f wells were sampled' once, another one-third were sampled twice, and 10 percent Num-_ Percent of Numi- Concentration
8 /:}'\\ﬂ CANYON were sampled 11 times or more. There were 1,049‘ samples analyzed for total Hydro- ber sites with ber __ (mg/L as [!)
Ces S Sy S YALAK f\ nitrogen—614 from 138 wells, 10 from Comal Springs, 10 from San Marcos logic of detected of Min-  Max- Percentile, based on
?’ﬂ“»\j \W Springs, 4 from Woodard Cave, and 411 from 13 surface-water sites. About one- subarea sites concen-  sam- imum  imum time-nested averages'
([ & _ third of the wells were sampled only once, another one-third were sampled twice, trations ples 50th 90th
LA >\ i and 10 percent were sampled 9 times or more. There were 1,489 samples Urban 4 100 97 <0.01 0.34 0.06 0.15
G analyzed for phosphorus—980 from 244 wells, 15 from Comal Springs, 15 from Rural 9 100 376  <.01 .49 <. 04 17
\ San Marcos Springs, 4 from Woodard Cave, and 475 from 13 surface-water sites. Medina-Bexar 37 78 flagse e niles s 5,02 <.06
‘*’<§§/ About one-third of the wells were sampled once, another one-third were sampled Uvalde 18 78 608 <018 =10 <.04 .08
S ’ twice, and 10 percent were sampled more than 10 times. North Bexar 85 53 492 <0l .56 <.02 <.07
~ 7 = Concentrations of organic nitrogen, ammonia, total nitrogen, and phosphorus
100°30" 100° 99°30 ~A 95° K}#ﬂfn%{ }‘J’ .typ.ical.ly were small in the Edwards e?quifer and in the rural su’rface waters, ﬁg?g:\_:g: ?g 183 I;g zgi ;“71 ggi ig;
E ; S £ RE XA N N2 1r1d1c.at1ve of ge.neraUy acceptable quality water fgr most uses, with respect to Transition 3 100 7 020 69 .45 .66
| <, ! | il \ e nutrients. Median time-nested-average concentrations of total organic nitrogen Saline water 3 100 4 .51 .79 .57 .79
EDWARDS * REAI i 2 L typically were less than 0.7 mg/L for all but two subareas (table 3). The median Glen Rose 4 37 SRR <.01 .25
: \ { M
L = : iy | BANDERA ) ;i time-nested-average concentration for surface water in the urban subarea was 1.5
& | KINNEY Ki g mg/L. Water from the only well sampled in the Glen Rose subarea had a
5;;«3 - MEDINA concentration of 3.2 mg/L. The two largest concentrations in ground water, 7.1
i ‘ a and 8.5 mg/L, were for samples collected from wells near the “bad-water” line in
gg ! b Uvalde County.
59030 — > N Y. Median time-nested-average concentrations of total ammonia nitrogen were )
s w2 e N N —— - less than the detection limit of 0.05 mg/L for most subareas. The median time- ~ Nitrogen
: 3 nested-average concentration was 0.06 mg/L for the urban subarea. Largest [Detection level, 0.01 mg/L]
! > % median time-nested-average ammonia concentrations (0.45 and 0.57 mg/L) were T o e
j | in the two ground-water subareas near and south of the “bad-water” line, where Hydro- ber ber (mg/L as N)
/ ; the water is oxygen deficient. The maximum measured total ammonia logic of of Min- Max- Percentile, based on
U | concentration, 0.79 mg/L, was for water from a saline-water well in Uvalde subarea sites sam- imum imum time-nested averages'
g ] § County. ples 50th __ 90th
{,.,/’é\ ~ 80 / : 5 aal Median time-nested-average concentrations of total nitrogen generally were b a 90 0.62 61.4 2.10 3.1
: ——— e L T g s less than 3.0 mg/L for all of the hydrologic subareas. Concentrations were Bival 9 321 .19 3.2 ‘97 1.6
i} [ e : = 5 N smaller for surface-water sites in the rural subarea than for freshwater wells, which Medina-Bexar 33 e 2t il 2.00 30
i ' \%\ = = : )‘ ’ suggests that recharge water may be receiving contaminants from development in Uvalde 15 BHEE A 26RO 2.60 3.9
St f‘( : Qagj’ | \\\ ( ‘:}Sp Ry .3 diat S W gk or near the recharge area or during infiltration through the unsaturated zone. The North Bexar 53 2fB 25T 1.90 3.5
3 ‘\ /,/ ’:;3% ”&\ T . e o \«é / (f é 3 : A et B ”Kf’“‘“ 2 ground-water sample with the maximum measured concentration of nitrogen, G 17 98 83 5.8 2.30 3.2
2 & NS ~ | ~_ “““\«m\“é 4 L S | i Ny {f“} ‘Qﬁ‘ N ' / (2/ 5 }\;{?; R, 11.3 mg/L, was taken from a well completed in the Edwards aquifer just Nomah—Hays 15 73 .05 5.8 1,10 26
4 b 3 B denatttane. T s, 00 p! 227N a ,/i N L T o A~ ; / =5 downgradient from the recharge area in the ranchland of Medina County. el : ; : )
4 N / Y}‘ & Uvalde S<7%o V& P é’.{}? ~ w{ e g ; Transition 3 7 .65 10.9 1.10 11.0
T L \-5?74 — ___/ V\/ \ 3 < \ 2 // / a 4 e =] / - Median time-nested-average concentrations of total phosphorus for ground Saline water 3 gl g .99 9.3
3\»\ N o f Cf’g e \ y ™ z — \.J/ D g ’ {«,"‘;:3 water in most subareas were approximately equal to the detection limit of 0.01 Glen Rose 1l 1 4.8 4.8 4.8 4.8
S Aﬁf\{/ 1 ® f‘?;f i - k i i e S el PN evine 7 ~ . X mg/L, and no sample concentration exceeded 0.22 mg/L. Concentrations of
\\..}L % el N}j’ \W\,bk A J ‘\ \<\$ total phosphorus in samples from surface-water sites in the rural subarea generally
‘ i % & z X s = a & = = = i i = = = 5 = N were similar to concentrations in ground water; however, the maximum
{ MAVERICK . LANALA . FRIO ; b concentration of 0.93 mg/L in surface water was much larger than the maximum
; ik g b detected in ground water. Concentrations of total phosphorus in samples from
; : ! surface-water sites in the urban subarea generally were much larger than for
ground-water samples and had a median time-nested-average concentration of . Phosphorus
0.21 mg/L. [Detection level, 0.01 mg/L]
Num-  Percent of Num- Concentration
Hydro- ber sites with ber (mg/L as P)
Togic of detected of Min- Max- Percentile, based on
subarea sites concen- sam- imum imum time-nested averages'
[IJ 110 2|0 3|0 MILES CONVERSION FACTORS trations ples 50th 90th
[ T e | T
0 10 20 30 KILOMETERS Some values in this report are given in inch-pound units. Conversion factors grba? g %gg 323 2 8% og(a) 2(2)1 032
for metric (International System) units are listed below: M:E?na—B bewe A 81 154 <.01 13 Z: o1 :03
Uvalde 22 68 63 <.01 a5 <.01 .04
North Bexar 89 88 500 <.01 22 .02 408
Multiply inch-pound units By To obtain metric units
Comal-Hays 58 90 189 <.01 <13 <.01 .02
North Hays 15 100 80 <.01 .05 <.01 .02
acre-foot (acre-ft) 0.001233 cubic hectometer g;??z;t::gger g 2; ; :g% gg <g§ 8§
foot (ft) _ 0.3048 meter Glen Rose 5 67 g <01 .02 ~.01 .01
inch per year (in/yr) 25.4 millimeter per year
mile (mi) 1.609 kilometer
square foot per day (ft?/d) 0.09290 square meter per day 1 A time-nested average was computed for each site by successively
square mile (mi?) 2.590 square kilometer averaging concentrations by day, month, year, and period of record. Thus

| for phosphorus, 90 percent of the wells in the Medina-Bexar subarea had ‘

Figure 4. Areal distribution of nitrite plus nitrate concentrations. time-nested averages of 0.03 mg/L or less. w

DISSOLVED METALS

Dissolved metals refer to trace elements—such as lead, mercury, and zinc—

the most variable of the dissolved trace metals (fig. 5). Concentrations of zinc
ranged from the detection limit (3 to 20 ug/L, depending on the analytical

maximum concentrations of six dissolved metals—arsenic, boron, cadmium, lead,
mercury, and selenium—were almost equal to or exceeded safe concentrations for

EXPLANATION

Approximate recharge area (adapted from Burchett, Rettman,

Table 4. Results of analyses for dissolved metals by hydrologic subarea Lead

[Detection levels ranged from 1 to 10 ug/L]

that remain in solution when a water sample is filtered through a 0.45-um filter.

procedure) to 2,900 pg/L and exceeded 150 ug/L at 51 sites. Nearly all of these

drinking water, for crop irrigation, or for fish and wildlife use (U. S. Environmental

[ug/L, micrograms per liter; <, less than; <, less than or equal to]

They are commonly reported in micrograms per liter (ug/L), and some dissolved sites were wells in the recharge area, and most were located in Bexar and Comal Protection Agency, 1986a, 1987). Maximum concentrations of copper, iron, and "Ba d?vrsgtfr??ilrr:g, o Arsenic Hydro- Nll;l:a‘; 2?22?51 gg Ngtg; C?nc%tggtgg?
metals can be toxic to man and animals or to crops in relatively small Counties (table 4). Concentrations of dissolved zinc in six samples from one well manganese were much larger than expected in these same subareas. The largest ZINC CONCENTRATION [Detection level, 1 ug/L] J11091(; of detected of Min- Max- u;gt'e\r-cem;i le, based on
concentrations. Dissolved-metals concentrations did not significantly exceed the in north Bexar County ranged from 2,000 to 2,900 ug/L. The source of larger concentrations of boron, copper, iron, lead, and manganese were detected in subarea sites concen-  sam- imum  imum time-nested averages! ‘
laboratory detection limits. Median time-nested-average concentrations typically concentrations of dissolved zinc in samples from these wells is not known; samples from the north Bexar subarea, possibly indicating manmade sources from Num-  Percent of Num- Concentration | trations ples 50th 90th ‘
were less than 1 pg/L for i T M a0 ug/L for boron, less than 15 pg/L however, possible sources include zinc-coated pipes in the wells or seepage of urban areas. Concentrations of iron and manganese were large in samples Range of representative Number and type of Hydro- ber  sites with ber __ (ug/L as As)
for iron, less than 3 pg/L for lead, less than 0.3 pg/L for mercury, less than 1 water from a part of the Glen Rose Formation. Time-nested-average collected from wells in the transition and saline-water subareas, probably because Map symbol concentratlg(r;r, llilze;mcrograms site in range slgg;ga s(i)ies dggﬁg;ﬁd Sg; Tr:v:]l;l ’:‘;3;‘ g?;ge:glga 23232 9221 grbg? g igg 192 Zi g zg ;g
) ) : ) : | ; : o : i ; : : - - - ur ‘
ug/L for selenium, and less than 20 pg/L for zinc. A summary of the dissolved- concentrations of zinc (table .4) in sz?mples' frqm wells in the Glen Rose indicate of th'e reducing conditions Whlch occur in g_round water in these subareas. The trations ples 50th 90th Medina-Bexar 38 53 I35 < 16 <2 <4 ‘
metals data for wells, springs, and surface-water sampling sites is given by that water from this formation is richer in zinc than water from the Edwards maximum measured selenium concentration, 11 pg/L, and the two largest & 0-100 R {vaide 15 53 56 <1 4 2 2 |
hydrologic subarea in table 4. aquifer. Except for north Bexar County, the median time-nested-average mercury concentrations were detected in samples from the artesian area of Medina 8ag Urban 4 100 el o=l 5 <1 2 North Bexar 78 56 329 <] 54 <2 <6
: concentrations of zinc in water from the Edwards aquifer for other subareas were County. Other than these three samples, all concentrations of dissolved metals in & 0-100 115 wells Rural 9 89 e <l 19 <1 <1 e &
DISTRIBUTION OF ZINC less than 20 pg/L. samples from wells in the Medina-Bexar subarea were small. The largest Medina-Bexar 37 81 133 <1 1 el =1 Comal-Hays 24 67 28] 22 <2 <8
Of the total of 887 samples analyzed for zinc, 624 were from 172 wells, 12 concentration of arsenic was in a sample taken from a surface-water site in the LN 0-100 2 springs h‘valgeB %? 2{ Zgg z{ g ;} ﬁ North Hays 7 57 1078 24 = <10
were from Comal Springs, 11 were from San Marcos Springs, 2 were from DISTRIBUTION OF SELECTED TRACE METALS rural subarea. Because some herbicides are arsenic based, this large concentration . 0-100 i ™ ik % = g;??;;hgrt]er g 38 ; :i <§ ;% <1?
Woodard Cave, and 238 were from 13 surface-water sites; the median number of Concentrations of all the other trace metals, summarized in table 4, were of arsenic may have been from that source. All other metals concentrations were Comal-Hays 20 85 o8 <1 2 <1 <1 Glen Ro‘;e 5 80 A 12 o 12
determinations for zinc in water from:wells was 3.5. Concentrations of zinc were commonly less than limiting concentrations for most uses, but in a few subareas very small in this subarea. ® 101-500 41 wells North Hays 7 57 17 3 <1 =2 =
Transition 3 0 ] <1 <1 <1
“f 501-1,250 14 wells Saline water 2 0 2 <l <1 <1 <1
Glen Rose 5 0 6 =<l <1 <1 <1
1,251-2,000 None
2,001-2,900 2 wells
Manganese
2 Number indicates the number of wells at location [Detection levels ranged from 1 to 10 ug/L]
Num-  Percent of Num- Concentration
Hydro- ber sites with ber (rg/L as Mn)
Togic of detected of Min- Max- Percentile, based on
Boron subarea sites concen- sam- imum imum time-nested averages'
[Detection levels ranged from 1 to 20 ug/L] trations ples 50th 90th
Num-  Percent of Num- Concentration Urban 4 100 63 2 20 <7 <9
Hydro- ber sites with ber (ug/L as B) Rural 9 100 WSl 50 <6 <10
logic .of detected of Min- Max- Percentile, based on Medina-Bexar 43 16 135 <1 10 <3 <10
subarea sites concen-  sam- imum  imum time-nested averages! Uvalde 21 43 640 <] 20 <4 <10
trations ples 50th 90th North Bexar 71 32 2rz - <1 80 <6 <10
Urban 3 100 20 <20 100 33 60 Comal-Hays 25 20 1 sl 20 <3 <10
‘ Medina-Bexar 2 100 2 50 80 65 80 Transition 3 33 Fa o] 80 10 55
/ North Bexar 25 96 33 <1 960 45 550 Saline water 6 100 6 <l 30 30 30
&i;?) 980 Comal-Hays 7 86 8 <1 100 45 100 Glen Rose 5 40 6 <2 6 <10 <10
/ L
7 |
B N
i/ (;}EF\\
’ %‘\
!,/‘ESMW gc@\>
P i Mercury
j/v/\v 5},«» it [Detection levels ranged from 0.1 to 0.9 ug/L]
g,/ FEL, .
g ‘\,\ [Detection levels ranged from 1 to 3 ug/L] e Percont 6 i Concentration
. Hydro- ber sites with ber (ug/L as Hg)
/ = =
f}i Hydro- Ngrgr E?Eggnzigrfx Ngrgr C((mc%tmtég? logic of detected of Min- Max- Percentile, based on
; M - Bdyt 85 subarea sites concen- sam- imum imum time-nested averages'
S, ] ~ logic of detected of Min- Max- Percentile, based on trations ples 50th 90th
f\%ﬁg‘ﬁ .// \ i subarea sites concen-  sam- imum  imum time-nested averages'
98°30 N N Wimb /x trabipns _ples L Urban 4 100 63 0,1 =~ 0.3 & <.3
= N = g
300 - \;\/Q oSk ; 7 ete " " T . o o Rural 9 78 73 =0 .4 =3 <.4
vt N Vi . = = Medina-Bexar 37 65 1345 < 9.6 5.3 <.5
LN Oy e ] Cyle ] - - s : =1 - Uvalde 15 73 55 =4 L9 <3 <.5
| . /0 / x ] Medina-Bexar 35 20 Lzt il 2 <1 <2 : : = =
G = North Bexar 69 52 2861 <.l 1755 <.5 <.5
/T CANYON \}\ e Uvalde 15 0 55 <1 <2 <1 <1 § i =3 =
Gi,%, 7 o, it LA 3 North Bexar 58 10 242 <1 6 <1 <2 ComaT=Hays 20 75 e et 9 -1 <5
e \}\,\Q . North Hays 7 100 Wi =l 6 5.2 -
< Comal-Hays 20 40 106 <1 2 <! <2 SRR & < = =
2 = Transition 3 67 T s .4 <.3 <.3
o ity L = Lo - = = Saline water 2 100 Zi 2 et Tp
Transition 3 33 7l i} <1 3 Blen Roso 5 5 6 <'1 <'5 <'5 <’5
Saline water 2 0 2] <1 <1 <1 7 ' i :
Glen Rose 5 0 6 =<l <1 <1 <1
Nk
100°30 {@e= 99230 b S 999 e
§ | | | ¢ BEX Selenium
i 4 | H ; .
- EDWARDS 2\} Briy I /< } [Dete;twn Tevel, 1 ug/L]
g:} ;(;»gu;\ggv ) gl Méﬁ!&//i ¢ \% Stai ) Copper Num-  Percent of Num- Concentration
KINNEY gt ) . Hydro- ber sites with ber (ng/L as Se)
;:ijt . b [ilmiace s tlatoils sanued e ko ik Ul logic of detected of Min- Max- Percentile, based on
;. HIA e Wi Deriene of o UohcEil ration subarea sites concen- s?m- imum  imum time-nested averages'
I X Hydro- ber sites with ber (ug/L as Cu) S 30Eh A
saoxn > = logic of detected of Min- Max- Percentile, based on !
29°30 — 4 subarea sites  concen- sam- imum imum time-nested averages' grba? 4 125 147 <} 1 <1 <1
S o trations _ples 50th___90th lira - o iy 2 i !
V- ! Medina-Bexar 35 43 15181 xal 11 <1 I
§ S
e Urban 4 100 63 < 25 <6 <8 LV LE 4 = = el . . !
/ ‘ ‘ 3 };‘f Rural 9 100 175 z <1 7 32 32 North Bexar 42 74 201 <l 6 =l 1
; ® i | //2,‘ i / Medina-Bexar 38 68 136 <1 48 <2 <6
e Antonio /BI04 g # Uvalde 15 60 56 <1 14 <3 <8 ol R & e 2 o :
~ Usg (;, \ 2. = e North H 7 0 16 <1 <1 <1 1
w8 e ® e — \ a\;.op 2 87 L North Bexar 78 91 308 <1 400 <4 <Is Tg;nsj t%f\ 3 2 g 1 = :
! Y0 ~ ”..::,-/"" o % <
~ S B . *O Q/é NG - Comal-Hays 24 83 114 <1 30 <3 <9 e ! S i ol =1
! —— v \(’ / y
( Castroville M AR L b o ‘ North Hays 7 43 T 13 <6 <10 Glen Rose 1 0 SR B <1 <1
37 o } <8 // Transition 3 33 Vi el 17 <4 <10
o ﬂ : RE ey Saline water 3 100 3 20 50 50 50 |
S S : \2 Glen Rose By 80 6 =l 22 <3 20
""‘a% \ \::?;1‘\'\ / e TR f:\j\ B\j?"?’b =
L e A e A
o S Natalia e i f Ve
\\ o 3 —/ :}‘CO"‘* e (f)’?
ey K\ - \") /{/ i O’Q = M:}i - Zinc
1 Sy i - P e [Detection levels ranged from 3 to 20 ng/L]
L “Devine ‘“«L\ %
A / f 3 N Num-  Percent of Num- Concentration
2 : : e g Hydro- ber sites with ber (ng/L as Zn)
MAVERICH T > Iron logic of detected of Min- Max- Percentile, based on
i AV ICK ZAVALA . FRIO § \ [Detection levels ranged from 3 to 10 ng/L] subarea sites concen-  sam- imum imum time-nested averages'
trations ples 50th 90th
; : 2 Num-  Percent of Num- Concentration
| | ; Hydro- ber sites with ber (ng/L as Fe) Urban 4 100 630 <3 260 <14 22
| | logic of detected of Min- Max- Percentile, based on Rural 9 100 175 <3 120 <9 <15
subarea sites concen-  sam- imum  imum time-nested averages' Medina-Bexar 42 63 134 <3 720 <8 91
trations ples 50th 90th Uvalde 15 73 57 <3 700 <8 160
North Bexar 76 98 309" <3 2,900 80 670
Urban 4 100 63 30 290 65 100
Rural 9 100 173 <3 770 12 32 Comal-Hays 24 92 114 <3 1,900 <16 620
" i - il Medina-Bexar 47 57 141 <3 220 <10 28 North Hays 8 71 175 <3 180 <9 180
i Rh e i i Uvalde 25 64 70 <3 470 <10 130 Transition 2 67 To <3 8 <7 <8
{5 1 | North Bexar 71 69 281 =3 2,900 <10 21 Saline water 3 100 3 20 20 20
0 10 20 30 KILOMETERS Glen Rose 4 100 6 <20 2,900 850 2,500
Comal-Hays 28 61 134 <3 380 <10 32
North Hays 7 57 19 <10 53 <10 25
Transition 4 75 8t <10 290 48 290 ! A time-nested average was computed for each site by successively
Saline water 8 100 8 20 980 100 980 averaging concentrations by day, month, year, and period of record. Thus
Glen Rose b 100 6 4 90 50 70 for zinc, 90 percent of the wells in the Medina-Bexar subarea had time-

Figure 5. Areal distribution of dissolved zinc concentrations. nested averages of 91 ug/L or less.
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