UNITED STATES DEPARTMENT OF THE INTERIOR

Prepared in cooperation with the

WATER-RESOURCES INVESTIGATIONS
REPORT 82-4100

GEOLOGICAL SURVEY ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT, ZONE 7 PLATE 1
A. CASTLEWOOD AND PLEASANTON B. DUBLIN-SAN RAMON AND CAMP PARKS MILITARY RESERVATION
- T l l 1 1 l I T T ' ' 30 l T T 1 1 I T T NAD l T 17,000 "} 3 T T I T - T T NR T T T 34 T T l T NR T
29 12 * — 28 PO 2 -
28 - 16,000 - 33~ =
% 27 B 1
NR 26 NR — 15,000 - o 32 b P P -
F : 75th percentile=29
2 17 J/ 5 =
8- TP° 2 25 -4 3000 (- -] - T 9 -
© 1
4 — w 14 - - ——— 16 P~ o —
® A e 2 ,000
NR 23 — ”
24 © ® w
NR c 22 - © 13,000 |- — . 3 1
® S ® i o 1
NA - 2 e w
il f— — — —
23 ® ® - « ” X |
7.5 — NR NA ® - w 20 gy W 12,000 }— NR — 2500 (— —
23 ® “_ ® a ®© =) 12 «
(%] NR ® 19 NA - e} o o L
: ( ® ® ® . g v : gy g va :
% Santatate e NR @ NR NA c 18 o PO - 2 11,000 (— - 4 * - .y
= 24 12 26 o - "S— o o«
Z T o e - 4 7
T I——— I:I:R § 16 o PO S 10,000 (- . - S 2
" — e —y — — SRR — = o= < (11
B y [— — - .15 i - z & 2000 e - O
- —_— b = s, [S—— © A -
- - - - - o e g » 14 o - ——— —~ . al
2 ¢ 9000 — 3 3
e e s e P — — — 00— ——— e —y - w —_————— e e——— e e et - w
T i * : . g v
e T 12 T - o NR - i i T
l = % 8000 — PO por — i
- w
o -——— e e et 2 1 - 3 = — < - 1
a l o & w g T b |
b - = 10 PO - 2 000 dro oy — S 1500 - - g
-l = b 4 &
b e e e 8 9 NA - Z g —— — ] ':
2 8 e il m w Z gl r_——— !
o i Q 6000 - - = I_Du NR
7 — < (] 8 3 16
" © © 5 ‘g NQR S 7+ T -
- 2 NA
NA L - - _—— 2]
| ! 1 1 1 1 i | | | ' 6 _| g — a8 11
3S/1E-32G2 3S/1E-29P2 3S/1E-29M4 3S/1E-30A9 3S/1E-29D2 3S/1E-30A8 3S/1E-29A1 3S/1E-20Q1  3S/1E-20M11 3S/1E-20J4 3S/1E-20F5 = ® b * 8 — 1000 |~ -4 " P
WELLS 4 NA ] = ) - PO ® e
® 33* & ]- o - E 3 7 ° NA o o sl ——
PO | ) 27
'—— 33 o e — o —4 % 3000 | ';‘? - ey a <
ik | i | M oo ) ' &
3S/1E-32G2 3S/1E-29P2 3S/1E-29M4 3S/1E-30A9 3S/1E-29D2 3S/1E-30A8 3S/1E-29 A1 3S/1E-20Q1 3S/1E-20M 11 3S/1E-20J4 3S/1E-20F5 2000 - ([EEtEy ' C === - 500 — - | —
— T T T T T w | T T T | WELLS .
NA - il
® 2800f NR - 13 N
2 -+ 1000 |- £Q = ®
8 sl PO y === £Q NA ®
; "o 7 | - I 4
© 2600 — —— T . I
i | | | 1 | | 10
W 2500 [~ ol 3S/1W-12J1 3S/1W-12H2 3S/1E-7F1 3S/1E-6F3 3S/1W-1B4 2S/1W-36E3 . : | 0. | EIE PO ®
9@ 2400 - WELLS 38/1W-12J1 35/1W-12H2 38/1E-7F1 35/1E-6F3 3S/1W-1B4  2S5/1W-36E3 e J_ NA =
g - WELLS 8 L
2 — | —
= | == == | L L %
< 2200 e — 3S/1W-12J1 3S/1W-12H2 3S/1E-7F1 3S/1E-6F3 3S/1W-1B4 2S/1W-36E3
& 2100 |- - WELLS
E -——
S 2000 — NR -
e 34
= NR B
2 1900 l 19
© 1800 |- =
- — NA [ NR 37°4¢
o = 34 7 &
%) c A @ Q |
g 1600 — NR — R - |
S 1500 e ® e oy ,
- 35 - ‘~' : f f
: " % ® ®25/1W-36E3 | ! ! '
= 1400 35 e =
* — e =y NR 3S/1E~20J4 ,
Z 1300 — I b 18 —] 3 1 4 4
P o = PO il
W 1200 - =xrx pommg < 3S/1E-20F5, -
< 1100 - NEI—— b ——— b ———q — " ol R ; 1V ’ NR NR
- ° x : APPLICATION AREA 13 8
r e - g E oL - ]
3 1 < \.38/1E-20M11 ®
5 900 — X NR NR - i W / NA
o 35 15 \ y « s
o 800 PO = -4 MRRIGATION 1965 %
w 55.: W — : @
@ e ——— = IRRIGATION 1975—" /o ’ .35/1W 1B4 NA
& 600 - 3S/1E-30A8 \ ~3S/1E-20Q1 el o T ro — ®
500 | i | | | d | i ] | | : NPE RCOLATION PONDS (1940)
3S/1E-32G2 3S/1E-29P2  3S/1E-29M4 3S/1E-30A9 3S/1E-29D2 3S/1E-30A8 3S/1E-29A1 3S/1E-2001 3S/1E-20M11 3S/1E-20J4 3S/1E-20F5 IRRIGATION 1976 , R I [ — o~ I:JR -3
, S0 2
WELLS 'SLUDGE DRY ING. BED 1975 \3 ol NR b — —— PO
) -20Q i 1%
APPLICATION , aaa;efoo1NE1é§9A1 & 2 °
,ARE@A IRRIGATION 1958 - ol : - 5 T
IRRIGATION 1975 X —APPLICATION AREA A = . - £~
3S/1E-30A9" | s AR ‘ PONDS -1 - & - R
NOT IRRIGATED 3S/1E-29D2 SN T
g 7= -—o0 —4 —
EVAPORATION POND
- NR l l T T T 1 T T T T i l
@ ro LAKE MONACO 1974 \ ,
) CAMP PARKS WASTEWATER
3S/1E-29M4——° o TREATMENT PLANT
j LOWER
(. CASTLEWOOD APPLICATION AREA
ie < PG
QPe) S — - APPLICATION AREA" —
£ . PONDS 6.5 (— 9
[
g | Lo__] » S/1E-29P2
w 5
=
< 3S/1E-7F1
[
O 300 ~ /
il
3 &= ,
= PO W ' (‘SLUDGE DISPOSAL | | | | | |
z ® ® WASTEWATER ~ LAGOONS 38/1W-12J1 3S/1W-12H2 3S/1E-7F1 3S/1E-6F3 3S/1W-1B4 2S/1W-36E3
v © NA NA TREATMENT 3S/1W-12H2
=) NA S ro = . PLANT AND DUBLIN—-SAN RAMON WELLS
T 200 34 T ® - " PERCOLATION ~WASTEWATER
9 * PO - ———1 o © " PONDS TREATMENT PLANT
= PO ® - N\ ~ ~ e 3S/1W-1241
g r NR ° 35 (
o — 3 - o — 3S/1E-32G2
2 —— - PO p———d NA - ———- - — 0 —
o) PO —— 35 — ®
3 100 - PO ® 1 2 ool
@ — NR o F———3 = 18 " 4 = i logical ° Egr
(=] S » o - 121° 55’ 121°52'30 gabs:”t:,otlng;)és. Geological Survey 121° 55
PO e PRRSp—— Base from U.S. Geological Survey
ﬁ Dublin, Livermore, 1973
0 | | | | 1 | | I | od |
38/1E-32G2 3S/1E-29P2 3s/1E-29M4 3S/1E-30A9 3S/1E-29D2  3S/1E-30A8 3S/1E-29A1 33/1E-20Q1 3S/1E-20M11 3S/1E-20J4 3S/1E-20F5
WELLS
C. VETERANS ADMINISTRATION HOSPITAL D. LIVERMORE
14 T T I I 3000 I I T T 400 I I ' f T T T T T 8 I T T T T I T I
NA
Maximum=21% NA g? NZE
13~ L4 — 14 NR NR PO
@ - © 23 23
» — o NA ‘1-
72l 1 - | L 34 NR
S 2500 — E © ® 10
& NR - 300 +— NR - 7.5 |- NR NR F——— NR -
o 30 o = 33 © 10 10 3 .
11— - o x o NA e e e e O =
s - . i A © :
® o P = NR NA e b——— - ——— —o0—
ox
w NA s - s 36 5 @)
F L PO 16 - N 18 ® r %  |peees e e ﬁ NA - ——— s e —o—o b === - — — ] —0——
- PO ™ o P NA i 9
o [ < ! o o e o e o
L > = 9 =
L x 2000 ] T 3 - % J_
%) - 200 o e e o = v ' (—— e "—— —
= . 7 E g b —o—4 i 6 z2
é = w e o —— ~ P Oy — e e
o = S a T 2
3 8 f= - & NR PO & ® e @ I e — e ]
s . b1 T NR J.
x
= N g > - . 5 " ® - |
- a. — —
2 o+ ® p 2 1500 PO 26 o - NR e
NA < ! - v ¥ 2 100 2 PO 1 N 6.5 [~ [-———+ B
4 £ = (@) o) N
: 3 E | = - 4
W g - il i —— = £
& 2 . ===
@ 2 T
= =z
= 5 — R
a w 1000 T— -
g s |7 T
-l NA < EXPLANATION | | | 1 A | | | 4 | | | | | | | i | i |
3 4r 12 1 Cg . e T S—— - RPN IR WRERR ) e WA S 3S/2E-8H2 38/2E-7C2 35/2E-8K2 3S/1E-1H3 3s/1E-12G1  3§/1E-12D2  3S/1E-11B1  3S/1E-1P2 3S/1E-10A2  3S/1E-10G2
5 | pF=—-v a WELLS WELLS
o | — £ ®-(® — STATIONS HAVING LIKE VALUES
sl ‘S— | o NRor NA— SEE BELOW
1} SE— 34 NUMBER OF OBSERVATIONS
i o0 7 S 31
) o I MAXIMUM VALUE T © T T T T T T T /i
2= — 30 - -
0.
° ? — 90TH PERCENTILE NgA
29 | * -
o === J: 1
NA o
— 25 < T T © T
PO 1 | e | |
—=— - E&PO F— — 3S/2E-33K1  3S/2E-33L1  3S/2E-33G1  3S/2E-33G2  3S/2E-33G3 25 (— ® NR —
3S/2E-33K1 3S/2E-33L1 3S/2E-33G1 3S/2E-33G2 35/2E-33G3 wewps £ e e — 75TH PERCENTILE #b 34 _
WELLS x 23 MR - _ .
— MEDIAN E - 13 31 -
o—1— ARITHMETIC MEAN ! 31 ) g . ' ! I I Nr® Na® 1 ! f
L T T T T & e o 3] © ® 33 33 NR
“ 2+ ( 1 1 | | p=——v = it NR I » -
! £ e b
— 25TH PERCENTILE s
- Sy TE— . s © b — ——4 T
- © pesang NR
St a NA 32 — |
8.5 O 18 - B —o— — o
. T i T I I NA - o 13 - -
600 | 14 | 2 170 E e — ’ ®
b = E 1500 |~ o) | —— }‘_3_" —
16 — b———— et =——A NA - < | _°_ 1  p=——A NR
z (B -
10TH PERCENTILE = 31 h- 4 E i — 11
> 15— O o NA o — —_—— -
z ——
a %) 9 T 3 E |§II2R l l ‘‘‘‘‘
NR w - ———+ . we S s 5 = NR = l
21 = = 14 e
8 |- @ @ | 5 500 — - PO— POSSIBLE OUTLIER E 13 b | L S R  —— n— NA i = - N PO J_
T x | 9 | | o NR T
NA 12 fp———- % — [ ——— ]
3 s ¢ NR #— OUTLIER = I - 3 - .
2 30 MINIMUM VALUE 2 11 — o — - —o—| = a 00— Lo b — -
a »
[—_— < T o & 10 p 2 e
® ® o 2 o £
NR NR = Py T S— NA - @'@ Indicate groups of wells having like values of the property or constituent compared as ® =« & ¥ T & ¥ 000 Ty @ ¥ K OF F " F === - = ;]
11 10 j 18 determined by a Kruskal-Wallis test, 95-percent confidence level 2 ™2 1 8
75— » i - s —_— o 8r ____ﬂ “ O
& [N—— Z e NR Hypothesis that data are a random sample from a normally distributed population is not 7k - 2
= % rejected at the 95-percent confidence level using the Shapiro-Wilk W-statistic =z
= I e o v o ———o— w 6 — T A »
=] a e & 500 =
Z o - ——— € 300 | p—o=—d - NA Hypothesis that data are a random sample from a normally distributed population is not 5 PO PO | Lz)
3 8 NR accepted at the 95-percent confidence level using the Shapiro-Wilk W-statistic NR 1 po <
T - -
a —_—— o = 18 4 — 9 13
7 foe "R—— - a T PO Possible outlier: Value is greater than 75th percentile or less than 25th percentile by more Sl E NA r a
w o than 1.5 times the interquartile range (75th percentile minus 25th percentile) S 30 z
3 2~ -I' PO 1 8
8 200 — d % Outlier: Value is greater than 75th percentile or less than 25th percentile by more than ik - ©
g 3 times the interquartile range (75th percentile minus 25th percentile) | | | L | | 4 - | | o | | | | | i | | | L
NR L]
_I_" 23 L 3S/2E-8H2 3S/2E-7C2 3S/2E-8K2 3S/1E-1H3 3S/1E-12G1 3s/1E-12D2  3S/1E-11B1 3S/1E-1P2 3S/1E-10A2  3S/1E-10G2 - 3S/2E-8H2 3S/2E-7C2 3S/2E-8K2 3S/1E-1H3 3S/1E-12G1 3S/1E-12D2 3S/1E-11B1 3S/1E-1P2 3S/1E-10A2 3S/1E-10G2
IPO:0 1 : WELLS - WELLS
p—— Geometric mean for pH
6.5 — -
100 | L — s
g 37°42'30
[e]
F §
| | | | | L | | " | 3S/1E-1H3
3S/2E-33K1  3S/2E-33L1  3S/2E-33G1  3S/2E-33G2  3S/2E-33G3 3S/2E-33K1  3S/2E-33L1 3S/2E-33G1  3S/2E-33G2  3S/2E-33G3 T TETEER.  TEe U RSN ] A - S i
WELLS WELLS
3S/1E-1P2
IRRIGATION J
/SLUDGE 1972
0 5 " wiLE y 3S/2E-702¥
L " | 3S/1E-10A2, 3S/1E-11B1J ‘ |
[ ! [ IRRIGATION &
0 5 1 KILOMETER & ‘ o ;
CONTOUR INTERVAL 20 AND 40 FEET SLUDGE o =
National Geodetic Vertical Datum of 1929 3S/1E-12D2 LAGOONS— 3S/2E-8H2-*
e etic ertica atum o ¢
ationa (o] I D ZONE 7 //
RECHARGE APPLICATION AREA-|
|__IRRIGATION
-~ 38/1E-12G1{ 006 {107 APPLICATION
3S/1E-10G2 :
|sLUDGE \
.l 1980
IRRIGATION 3S/2E-8K2
APPLICATION AREA. 3S/2E-33G3
-1 SPRAY
38/2E 33G2 IRRIGATION
3S/2E-33L1¥ i |
WASTEWATER -l%s;//%fz-ggﬁ i
TREATMENT HH
PLANT B4 TPERG“OLATION _ ‘
' PONDS o
37°97 %0 ; e
121° 49 9 121°as
Base from U.S, Geological Survey
Livermotre, 1973
N |
Base from U,S. Geological Survey 121°50’ 121747 30
Livermore, 1973

GRAPHS SHOWING COMPARISON OF WATER QUALITY AT SELECTED WELLS IN WASTEWATER APPLICATION AREAS, IN THE LIVERMORE-AMADOR VALLEY, ALAMEDA COUNTY, CALIFORNIA



