








































































































http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
































































http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf








































































Well #28
QUADRUPLICATE STA°TE OF CALIFORNIA 

c9<-~-S{, 
D W-R USE ONLY - DO N-0 T FILL IN 

..,.<JFor Lotal Requirements WELL COMPLETION REPORT 
Page --l- of----¾'-
Qwner's Well No. _______ ...._ __ _ 

Dat~ Wo;k Began l{) 24 97 , Ended 10 2.8 97 

Refer to Instruction Pamphlet 

No. 530544 

-

Local Permit Agency Napa Ckmnty r.:tlvi,,.01:imenta.l 1:>fgmt • 
Permit No. h,5f~04 Permit Date _J,...,0 ... -=8--=.9.-.7-------

,~ • A ,,,. 

F.l 

,....._.,....... _______ GEOLOGIC LOG ----------,---__,, ...... ....,_,.....,,..,._,_...,_ WELL OWNER ----------, 
( ,_-::-~ •, ,·,,,_~'"~" 

ORIENTATION (L) -l-- VERTICAL -- HORIZONTAL - ANGLE - (SPECIFY) Name' . :::· • r;. - i : ,.!! i Ji•~ta. 
DEPTH FROM DEPTH TO FIRST WATER---140.-(Ft.) BELOW SURFACE , ,.: ·Mailing1 ti4i:e~.s ...ti•~---~-~!!!!_!_ !l,!.J!i ~ti'.®~--L ________ ---'--

i----F_t._s_u_R:a,....A_CE_i=t_. ---::-------D_es_cn_·b_e_~_~_t!_i_t~, g;r~I :_in_T_!iz_~~•~_o_lo~r,_e_tc._-.,...'~-, -,,-~-,--I ___ '.+---~C""l~TY=:-=-... --_--~.,,-~-=~=~,....·:..,. ..,-,~~.,..-• __ .,........,11;)•::l!!W!!!!~!!-,.!~'!!~l:~·:~lll~LC_A_T_I_O:_N ___ ~_..t:s_Tj]Q_A"T_I E~~~(!l)!(~[-zlllf_P~i!!!! __ ,_~--t 

1-----,-----.-------------'-'--..,....,..',-'-'-'--~-1 ~dc1;ess \ \,, -ssry~ ~~v:_~t@d.o 'frail 
1---....v-.,___.1::;;z...,__-..i..~~--l.',i,.y1"4¼~~1"---<~~~~='~~r..:.A-j-Cit; .. _ _ , qa:1·~·stdg~ 
1-----.:~~____,~4--t~~~m....w~e.n.-C~¥--~---'--,-~"'-----I Goun,ty .• •. '-'f~oa 
,___,,..,,....,----,4.>...,,._.,..-~~,.i.,,...~~i'-,;-'l....i.t~+----,-__:"-:--_,_ __ ---'I APN Book -?f • -p~~e 030 Parcel--------'---

or-
l--J.illlL.;__~U-;__...g:i:ee,.I,1UU)~Jci.:l::h,~~$WJ~-'(~~:'...,,..----J Townshl.p,.~---- Range----. Section ___ ..,...... _____ _ 

l or , 7 
1---;.i.~t..1--.l.-.;i,~L---1,..~~,-,.,..,;,;µ~.r.:.c;;;i.,r.,.~.,l.,1.~l,IJ:..l~;:£....,-'-,L---~ r.;i:tjfu<le· NORTH Longitude ~~.....__, _ _,_ __ ..,W.:;ES...,_T 

;- •'.°-:_: . ,/ DEG. MIN. SEC. DEG. MIN. SEC. 
1--.......;;z...,..+-_.;.<A<~~~~'-¥-l.._~~~-"-'--e---',--,-,--'----~--'-~._9 ___ 1,:-_ ..:.;.... ___ LOCATION SKETCH ----.....-ACTIVITY (L ). 
J--4i-l.Al!....,-'----'~µ....,,_;,,:~H.;~~µ,t;.U,..~,4.1,.~:_--,-_-=,-_o.:~---I-------- NORTH L NEW WELL 

I ,. I 

'" 

·, ... ,.,.,,,.,..,.,:·· 
1--------1-..,...-.,.a.,..---,--------------------t!ii 

w 
1----,---'----'----'-,-,"----------------------1:S: 

-1 
,, f7i~tl;!~ f ~ -

\l;>l\/;; 1 . 
' - ' \"· 1-

t;ooi. 

MODIFICATION/REPAIR 

_ Deepen 

---- Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
Under "GEOLOGIC LOG") 

PLANNED u_SE(S) • 
(L) 

___ MONITORING 

WATER SUPPLY 1(,j~\J./r,· ~ 

• e.t----;------;--. I -------,;)~~,' • l. ~ 
1-----------~-----------"~~~~-~I -

_ Domestic 

_ Public 

_x lrrigatioll 

_ Industrial 

_ "TEST WELL" 

\ 

,----:----:---------',.__ ______________ i..::'.];~.,;.,;·~~.,;_,t,,,... ___ SOUTH--------,1 __ CATHODIC-PROTEC­
TION 

Distance of Well from Landmarks 
gs, Fences, Rivers, etc. 
ATE & COMPLETE. 

_ OTHER (Speqify) 

DRILLING 
l--~4-0+~~g..,.--.;~~iffl'll-~i/.I.;;.-~~--,,..l,l;;SZ-------1 METHOD Rt::mary A;i r . FLUID . ' 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH OF STATIC '""' 10 ">O r.7 
1-----1------"1----------------------1 WATER LEVEL --~!'.J~L,__ __ (Ft.) & DATE MEASURED-40-;z 

i------'------<'----------------------1 ESTIMATED YIELD• 15 - (GPM) & TEST TYPF a1 r 1 i ft 
TOTAL DEPTH OF BORING 400 (Feet) TEST LENGTH _;t_ (Hrs.) TOTAL DRAWDOWN W/A (Ft.) 

TOTAL DEPTH OF COMPLETED WELL 320 (Feet) * May not be representative of a well's_long-tmn yield. 

DEPTH 
FROM SURFACE 

.Ft. to Ft. 

o: ~t; 

25 I , .. oo 
0' 1'30 

110: 22d 
'.)'.)(.\ I "}l,_{.\ 

I 

BORE-
HOLE 
DIA. 

(Inches) 

Hl 
·g 

TYPE (L) 

"' z "' ,,., 

; t±t z~ ~ 
5 gg ~ 
c,:, C U:: 

X 
X 

'Jt 

MATERIAL/ 
GRADE 

PVC F48O 
PVC F480 

CASING(S) 

INTERNAL 
DIAMETER 

(Inches) 

5 

GAUGE 
OR WALL 

THICKNESS 

SLOT SIZE 
IF ANY 
(Inches) 

SDR-21 .032 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

o: 20 
20 1 400 

I 
I 
I 
I 

I 

I 

ANNULAR MATERIAL 

TYPE 

CE- BEN· 
MENT TONITE FILL 
(L) (L) (L) 

X 
X 

FILTER PAC~ 
(TYPE/SIZE) 

c0ncrete 
uea i:zravel 

--- A TT AC HM ENT S ( L) ---... ----------- CE R TI FICA T""1--o-N___.S_T..._A_T_E_M_E_N_.T..,..._-_ ... ,:_-_-_ .... _-_-_~_-_-_-_-_-_-_...,_-,,..-_-_-_ ..... _, 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and b·elief. 
_ Geologic Log 

_ Well Construction Diagram NAME mJCKF.ELDT WEJ.L mu:LLING 
""'(P:,ER""so'""N-, =F1R=M,-, .... OR-CO"'R"'PO""RA"'T1""0N"'")""c=-rv""PE,.,,D""'O"'R..,P""Ri"'NT""ED"") ......................... ___________________ _ 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 2110 Penny Lane Nana CA. 9455~ 
ADDRESS ll\ IM- CITY _Other_________ il f 
Signed ,£'\ • • 1~.;1/l • f ' 11..,1..-97 

ATTACH ADDITIONAL INFORMATION. IF IT 1:XISTS. WELL DRILLER/AUTHORIZED RE R~SENTATIV ·,v , •.• , DATE SIGNED 

STATE ZIP 

C-57 LICENSE NUMBER 

DWR 188REV. 7-90 IF ADDfflONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

l, 



Well #29
Ql'. ·~DRUPLICATE 
F;j.oca.l Requirements 

STATE 0F' CALIFORNIA 

WELL COMPLETION REPORT 
Refer to ln$tmctio.n Eamphlet -Pl!! ~of _j_ 

Owner's Well No. ___ ~---- No. 781562 
Date W0rk Began 6-;?0-QQ. Ended 6-23-00 

A Local Permit Agency Nap;t 
.. Permit No. 96-11532 

Conn:ty i;;nvi:ronrreotal. Mgmt .. 

-

' ORIENTATION ( ~) 

DEPTH FROM 
SURFACE 

GEOLOGIC LOG 
Permit Date _ __.6,_-_.2.,,0,..-+0....,,.0~---..-'--,- 4- ', 

----------~---,.......~_ ... ·''----- WELL OWNER ,, ,- '' _,, 

_x_ ,VERTICAL __ HORIZONTAL __ ANGLE _._(SPECIFY) Na.me . , 

~~}~~i rotary .air FLUID ·; ,Mailing ~ddf~ss., 
I DESCRIPTION ., 

,:a, _•_tr .. al &]J§j d!)i[J;J -- a 

et to Ft I Describe material, gr_ain si;;e, color, .etc_•,.· Gil)'. • -
t---~--,------+-----------,--~-----,--.,_.~---e--c'-,-'-,'-''-t-,.....,---......,.------·-'--··-wELL LOCATION--· ------------t 

.,. .l!L r J )!!! I 1 
STATE ZIP 

0 I 20 I brO"...m cl.av with e.robe.dded boulders, :Add1:ess •• ' sa.-ne '; 
?A ; A~ , han .,.,..,.,,...~n-t..-. ~,.,,..,tr • .. • • • • • · ¢ity.__' ,_,_-_-_-_.-,_-_-:_~~~+=,,_·':_:~,:.--·"-,-,_ ..... :_-.,.. __ -_-::_-_-_-_~_-_-_-_-_-_-_-_-_-'-~--_-_-_-_-_-_-_ 

45, 80, arav volcanic rock .. .. coU:nty·~·--~·~· ~·'=.N'i-'a=pac-=..,-----~--,-'-'-~----
80 ; 85 ; black volcanics • • . APN BooI?:1 •• Page 0.30 Parcel ~S~l------~ 
85 , 130 , t:lreJ.V volcanics. ·. • • T~·vvris_hip .~--Range ---Section----------

130 , 170 , black volean:ics • Latitude· 1 1 NORTH Longitude 1 1 WEST 
170 , 200 , firav \tolcanies . , • • , • DEG. MIN. sEc. DEG. MIN. sEc • 

. . · .. LOCATION SKETCH • • ACTIVITY ( ~) -
--------------~---------~~~_.__.-~------ NORTH • _){ NEW WELL I I 

I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

r11 I! 8l 

I 
MODIFICATION/REPAIR 

-.- Deepen 
_ Other·(Specify) 

_ DESTROY (Describe 
Procedures.and Materials 
Under "GEOLOGiC L0G") 

PLANNED USES ( ~) 
WATER SUPPLY. 

• Domestic _ •Public 

--.----------------------1·~ X Irrigation _ Industrial 

I I 
, en 

w ~-.----------------------1:e: MONITORING _ 

TEST, WELL_ 

CATHODIC PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT PUSH __ 

INJECTION _._ 

VAPOR EXTRACTION _ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) __ 

I I 

I I 

I' I 

I I 
i\1,,,V&..IV._.,. 

I I u 11 .., n 'lni'ln 
I I 

I I DEPARTMENT OF 
I I 

I I 

I I 

I I 

I I 

I I 

TOTAL DEPTH OF BORING ?.J)Q (Feet) 

TOTAL DEPTH OF COMPLETED WELL 190 :(Feet) 

DEPTH CASING (S) 
BORE-

FROM SURFACE HOLE TYPE{~) 

DIA. z rr:: UJ MATERIAL/ INTERNAL SC 0.. 

(Inches) ~ li:l z~ ;;: GRADE DIAMETER 
Ft. to Ft. 5 8::, ~ (Inches) 0:, 

(J) C 

()1 2~ 1!li 
")t:( I ?nn·. , . .,J. ... 
n• fl!n 'Ir 'PtT(! 1;'/.l.S:tfl A 

f:;(I I 1~n X PVC F480 8 . . 
1~n I 11l:11 !(' . m1n t.1A A.ft 1! 

.. 

GAUGE 
OR WALL 

THICKNESS' 

~1"1r,_:.n 

· soo ... 21 
~n-?.1 

. if . SOUTH . •. . 
I/lust, /re or Describe Distance of Well fron, Roads, Buildings, 
Fences, Rivers, etc. and attach a 11iap. tlse additional paper-if 
necessary. PLEASE BE ACCURATE & COMPLETE. 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER _.1Q__ (Ft.) BELOW SURFACE 

~~:~ ~:v~t_T_lc~.3~7_· -- (Ft.) & DATE MEASURED 6-23-00 
ESTIMATED YIELD • 400 _ (GPM) & TEST TYPE air lift. 
TEST LENGTH _2___ (Hrs.) TOTAL DRAWD0WN N/A (Ft.) 

* May not be representative of a well's long-term yielrJ. 

DEPTH ANNULAR MATERIAL 
FROM SURFACE TYPE 

SLOT SIZE CE- BEN· 
IF ANY MENT )"ONITE Fill FILTER PACK 
(Inches) Ft. to Ft. (TY-PE/SIZE) 

(~) (.~)· (~) 

.0 I 30 X. cone~ .. 
~n I 1<'!0 X ~ 

: ~ ~ . 
I 

.. 032 I 

I .. 
I 

11 

•' 

1-C:fl I 1·~0 1l PVC li'480 R ~M-21 .. 032 
;::;:::_~t:.-A...1T...,TuAt:...C..t.H ... ~..,.fE-N_T_S...J(1...L_)~::=::=-:.-:,~_ .__ ..:._ ~-r.:t._ ~-"-... _ -_ ...1_ .:._ -_ -_ ... _ '-'-_=_ .,,._ 11:ll_ ..:.,_ ~ __ u. ___ .,_-"':'c'=E=R'=TI ... F ... 1-=:-'CATION STATEMENT 

.. 

_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other---,-------­

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief. 

NAME HUClWEL'Ol' WEtL DRILLING . 
""(P.,,.ER~SO.,,.N,..., ""FIR,',-M"', -;.OR,;.-,,.co""R.,,.,POe-:,RA'""T"'1o"'N)--,,,(TY"'P""EO,....,.,OR~PR,,.,.IN""TE""o)---.a---------------~------

ADDRESS STATE ZIP 

439-746 
C-57, LICENSE NUMBER 

DWI\ 188 REV. U-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



Well #30
.) r . . .. 

:_-1t 
QUADRUPLICATE 

/f-t,,ocal Requirements 

~-Yage~of--l--

STATi'\iif CALIFORNIA DWR 

WELL COMPLETION REPORT 
Refer to Instniction Pamphlet 

USE ONLY. - bo ·NOT FILL IN 

I L I I 
.STATE WELL NO./STATION NO. 

Owner's Well No. ___________ _ N9·769464 J: IDJ ! JD 
Date Work Began 12-7-01 , Ended · 12--12-01 LA:rlTUDE LONGITUDE 

I A Local Permit Agency ,.,Na .... ·*pa.,,_.___,Q...,o......,.i1,...r1..._t-'J!,'-' ....,R'"',o'""'y_,,__.,j.._n..,n.,_,n~me .. n..,_,._t...,a.,.J,....·. _,,l)}!I,.,,· gin~ ... t .... -------
9 Permit No. ·96-11993 Pennit Date 12-6-01 

I 
APN/TRS/OTHER 

GEOLOGIC LOG \ ' 
,· WELL OWNER 

ORIENTATION(.':'.'..) LvERTICAL -·-HORIZONTAL __ ANGLE --· (SPECIFY) Name>.' . ':.: ~--. . 

i--~------,, ~~~~~~ rOtm'.'£~ESCRIPTIO:LUID . . MailiiJ~:A,~clres~.:iiii77i ·-· DEPTH FROM 
SURFACE I D "b t • l • • l t "·CITY • .. ' •. \ ' STATE ZIP 

escn e ma eria, grain size, co or,:~ _c.- . . • '-., \ • . WELL LOCATION-----,------------! 

1 .M"l"J:'.11\.r ""· - ·" ,,. .... ,...,J:'ll"lil°•oCt· . , -.Ad~1:e,ss 1 ·.: ' Si Jve:c:1(io Trail 
, :f.~rt Vl"l1f".:iini.r•e, City . ,. ·.·¢a'.Jfst-coo 

·; arav & tan ...... ,rt~1"l-l,..a .CQurity- • .. " -Naria ~ 
1 bl.::il'"'ie ---;;"'"-~ ,,..-.1 .... ~n;.-.ie, .. APN Book 21 • Page 030 Parcel d'.S:iz: 

Ft. to Ft. 

fl I 1R 
18 I 40 
40 I 120 

120 I 180 
180 

I 

2AO I -' Ot4Al!1n : .. - ; M:i .,;.,..,;..,k ' ' .. • Towrtship ___ ~ Range --"-e--Sectio{ __ ........,._ ----~---
--~..------.-----........,.--~----~•"". _, __ , _, ___ .·--·'Latitude. I I NORTH Longitude I . I ,WEST 

1 DEG. MIN. SEC. ·QEG. MIN. • SEC. 
I I 

I 

I 
, • • • LOCATION SKETCH ACTIVITY (.':'.'..) -

I ---~' ---~-~~--------------,-'-·__,~c.....,-· -=----1-~-------,,cc NORTH :K_ NEW waL~ 

I 

I 
, , 
I I 

I 

I 

., 
., 

'---.----------------------t" ,~ -

'---.----------------------t-,, 

I 

I 

I •' .,,,. ---~---------------~----~ ~ . 
I \",''- / ;(}. > ,\. I 

I ,if-_',, • \,y .\~'(<;t.,V ; --,---------'--,---~--; p/4 ''\ )' ,.. 
1 0 • ,)4 '0' I Jfl 

I 

I 

I 

ti 
i1i 

I 

I 

1>\\A ~~\J_ 
~ \: SOUTH--~·------! 

Illustrate or DesX;be Distance of Well from Roads, Buildings, 
Fences, Rjoers, ~t~and attach a map. 'tlse ac/ditional paper if 
necessary. PLEASE BE ACCURA'f.E & COMPLETE. 

I 

I 

MODIFICATION/REPAIR 
_ Deepen 1 

. ___ 0th.er (Specyy) 

_ DESTROY (Describe 
Procedures a·nc1 Materials 
Under "GEOLOGIC LOG'J 

PLANNED USES ( .':'.'..) 
WATER SUPPLY 

· L Do~estic __ -. Public 
_. _ Irrigation _ lnduslrial 

MONITORING _· 

TEST WELL_ 

CATHODIC PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT Pl,JSH -. _ , 

INJEQTION _. 

VAPOR EXTRAc;:TION _._ 

SPARGING _ 

REMEDIATION)'.:,__ 

0i:HER (SPECIFY) _ 

.. 

I 

I 

WATER LEVEL·& YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER _.19.Q__ (Ft:) BELOW SURFACE 
) 

I 
DEPTH OF STATIC,.1 
WATER LEVEL_:J:::::....:. ___ (Ft.) & DATE MEASURED 12-12-01 •. 

I 
ESTIMATED YIELD • 100 (GPMJ & TEsT TYPE air l ift 

. TOTAL DEPTH OF BORING __.2...,8..,0~_(Feet) TEST LENGTH j__ (Hrs.) TOTAL DRAWDOWN W/°A '(Ft.) 

TOTAL DEPTH OF COMPLETED WELL _.2 ..... 7"'-'A.--_(Feet) * i'\llay not be rep1·esentntive of a welt's. long-ten11 yield. 

DEPTH BORE• 
FROM SURFACE HOLE TYPE(~) 

DIA. z. a: w 

'"' Hi Zf2 0.. 
(Inches) ~ a: co a: 

Ft. to Ft. (.) (.):, ~ a, en C 

0 I 25 12 
25 I 280 9 .. 

I 

I 

ri I 154 X 

MATERIAL/ 
GRADE 

CASING (S) 

INTERNAL 
DIAMETER 

(Inches) 

GAUGE 
OR WALL 

THICKNESS 

SLOT SIZE 
IF ANY 
(Inches) 

DEPTH ANNULAR MATERIAL 

FROM SURFACE. TYPE 
t----.--~-'--'T'-~------1 

Ft. to 

() I 

.22 I 

I 

I 

I 

Ft. 

:?? 
274 

.. 

-

CE· BEN· 
MENT TONIT!= FILL 

(.:::. l l.::'.. l (.:::. l 

1,t 

FILTER PACK 
(TYPE/SIZE) 

154 I 274 X I 

!::;::::;:::=~A:..:.T.;.:TA_C....1H,.....~-:lE-N-T-S...1.(_.::'.....:) ~--_ •--_ •--=-..,P...:Vi~C==F::::4::8:=0.:===5=:::=:::-enr.?= -"" _.:..·-=2=1=· .=,-'--'•~i=Et='::~~I~Fl:-.:C....1AT._I_O_N_S_T_A-TE_M_E-·N--T_._=========::=;:~==~===::: 

_ Geologic Log 
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and bt?lief. 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

NA.ME HUCEFELill1 Wr:f.it ~~i?J.NG (PERSON, FIRM, OR CORPORATION(TYPED O RINTED) 

211 . ~arm·, 1.ane 
ADDRESS 

CA 
CITY _ Other _________ _ 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed WELL DRILLE 1A~--;~JE;;-01 

DWR :1.88 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT C NSECUTIVELY NUMBERED FORM 

94559 
STATE ZIP 

439 ... 746· 
C-57 LICENSE NUMBER 



Well #31
ORtGrNAL sTATE oF cALIFonNu 0-W A U S E O N L Y - DO N O T F I L L I N 

I I I I I File with DWR WELL COMPLETION REPORT 
·•page~ of _L Refer to lnstruction Pampblct STATE WELL NO.!STATION NO. 

Owner's Well No. # ;L No. 5 3 5 6 Q 5 
Date Work Began It? -/0 - 9?: , Ended /0 -[z -.97 

1,------.1 □ ...__._I '--'--'----'-----'----'I □ 
LATITUDE LONGITUDE 

• Local Permit Agen~ c;, af ~04-- -Ctzorrt>Meold ./t/a.,,,,,_,:_ege:,if 
p Permit No. f..:, ffl Permit Date /Q -/0 - 97 APN!TRS/ THEA 

Z OLOGIC LOG 
. 

WNER 

ORIENTATION (L) AL __ HORIZONTAL __ ANGLE -- (SPECIFY) Name 
DEPTH TO ·FIRST WATER ___ (Ft.) BELOW .SURFACE Mailing' Add,ress 

DEPTH FROM I SURFACE DESCRIPTION 
Ft. to Fl. I Describe material, grain size, color, etc. ' 

STATE ZIP 

0 :3 
I 

7ci/J <;' ~ ,'/ '1'Z3. '1 
WEL7, LQCATION 

Tra..1.L I Address S:_,zi::,....a£12. 
=? '115 I ~_,,Ce_ ~m. .. "-1 ,£ Ck."'' City ~ Lt~,<.~'c;,a..·'.' 

"JR : -5".2. I Sa..n,..€ Arxd /;, ·rl/ u County -- -~ .?Za... I 

pdf-;C .c: x· ¥2 : 71 
I S-,.~ ,_ ,:;/ - Crave.I /,.; r -/4...,, APN Book 01i Page Q36 Parcei I 

/, .1/4 Ai ,,4..,(. ,,,,,,, .,.,.'J .,_- ,c/_,L - L,-,,,,., I or--
7.7 I //PtJ I Town.ship Range Section 

/IJr) I//,'¥'" ' Po_,.,-/., I t9 ,..f%H~J' »/a.c:/4 't/41 Latit~d~1 I I NORTH Longitude I I WEST 

//!?' : /¥.:, I rJ ;.,,, ~,.;,. ,?.?Z,,,.J,. ✓,I,,/ ,l{JoJ 
DEG. MIN. SEC. DEG. MIN. SEC. 

I LOCATION SKETCH ~IVITY (L)-
I '15"°: /~if 

I 

1)/a..£ 1/ul ,,:J,,.j I NORTH _ NEW WELL 

/a-'i I ? ~ ~ I P> .... a_n,:-,> ,.. ,,,.d., ... f✓.u_f (A.,/,.._.~..,,,. ... ~ 
I (:ah7CA.. MODIFICATION/REPAIR 

I I / 
I ' _ Deepen 
I I 

I I _ Olher (Specify) 
I I 

I I 

' _ DESTROY.(Descr/be 
I I,: Procedures alJd Materials 
I I ; 

I Under "GIEOLOGIC LOG"} 

I I I- 7//-i'tt•"''-. 1-,.. PLANNED U SE(S) 
(I) 

l ~ (L) I I ; w 
:!: W _ MONITORING 

I I 

I I WATERSU~ 
I I 
I I 

s;lv~.,.,;_.t \ 
_ Domestic 

I I 

~
ufic 

I I Jr~( I I _ Irrigation 
I I 
I I 

Hep1t---- _ Industrial 
I I 

_ "TEST WELL" 
I I 

_ CATHODIC PROTEC· 
I I SOUTH TION 
I I Illustrate or Describe Distance of Well from Landmarks _ OTHER (Specify} 
I I such as Roads, Buildings, Fences, River.s, etc. I I 

PLEASE BE ACCURATE "7 COMPLETE. 
I I 

I I ·DRILLING 

~ I I METHOD 
I I 

---- WATER LEVEL & YIELD I I OF LETED WELL -
I I 

DEPTH OF STATIC r;,,& t.:J:, - I - z '2. WATER LEVEL {Ft.) & DATE MEASURED 
I ' ESTIMATED YIELD• /e() 4,,,.. I:,_,# I ' {GPM) & TEST TYPE 

TOTAL DEPTH OF BORING ::2 3 3 (Feet) TEST LENGTH ~(Hrs.) TOTAL DRAWDOWN ;J,.3,3_ (Ft.) 

TOTAL DEPTH OF C,OMPLETED WELL ,2..l. ,'&'" (Feet) * May not be representative of a welt's long-term yield. 

DEPTH 
CASING(S) 

DEPTH 
ANNULAR MATERIAL 

FROM SURFACE 
BORE· 

TYPE (L l FROM.SURFACE 
HOLE TYPE 

DIA. "' "' MATERIAL/ INTERNAL GAUGE SLOT SIZE CE- BEN-"" t:jZ 
0.. DIAMETER OR WALL IF ANY FILTER PACK (Inches) "' 0:: GRADE MENT TONITE FILL 

Ft. to Ft. ~ ;s ... (Inches) THICKNESS (Inches) Ft. to Ft. (TYPE/SIZE) ... (L) (L) (L.) u:: 

I? : .2l //'' )( /?t-1. rt/h ::s ,1()0 r) I ., s :/"'" ·- I 

7~ I !:Ci '1 tf IY Pt/c.r'IH ~ "l(J() - ') ~ '-"<3 ;,/" 3/.,r ?,.,, ~_../ 
~o I.,,<:? 

9 ,. X ;:'tfcrrhl ,,;- .2no Q$)._ I 

'. I 

I I 
I I 

I I 

I I 

,---- ATTACHMENTS (L) --------------- CERTIFICATION STATEMENT-----------

_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soll/Water Chemical Analyses 

_ Other _________ _ 

ed, certify that this report is complete and accurate to the best of my knowledge and belief. 

NAME /3 e.,s .S- , ~-- t tt/e. '/ 
(PERSON, FIRM, OR CORPORATION) (TYPED OR P. NTEO) 

///..5- L--1 T h ee9 <. A-e... r44aa--
ADDRESS /) CITY STATE ZIP 

Si ned >4---=··£.---e' tJ z:J ~,2, -;y • V 'lf-)o..J-7 
ATTACH ADDITIONAL INFORMATION. IF IT- EXISTS. g WELL DRILLER/AUTHORIZED REPRESENTATIVE OAT SIGNED C-57 LICENSE NUMBER 

l)WR 188 REV. 7-90 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



Well #32
ORlGlNAL STATE OF CALIFOHNIA 

,File with, DWR WELL COMPLETION REPORT 
Paie-:...L of _L_ 
Owner's Well No. _ ... #""-'-·-f1--------- No. 5 ~ ~ f' Q 6 

0 ./' ,,,;;7 D-~,,., -'.'?'.... • ...; V 0 Date Work Began L '<a- - -r 1 }~nded :£.. L<--· 7..L 

Local Permit Agency _.C__.,-;""-__.,,:,_f.__· ~l¼---'--=,(jl"'P"-"'f=--~--':i=....C;,,.,£.._:,',._.; C:u'"'"'"'L"&l=--r..::<"'-::, .. :z..kl....,.l_ ... ,,c;./2_~ ... ====r<ee.'cc'a...' ~.._c_L 

Permit No. ----,~,,_:DJ::'--"'. '--""O"--'-I ___ ....:.... __ Permit Date -~l_.0..,_---=S--:----'9~7'--_7 ___ _ 

Ref,:r to lnstruction Pa-mph/et 

GEOLOGIC LOG WELL OWNER 

ORIENTATION (L) ~RTICAL __ HORIZONTAL __ ANGLE __ (SPECIFY) Name 
DEPTH TO FIRST WATER ___ (Ft.) BELOW SURFACE Mailing Add~ s 

DEPTH FROM I -SURFACE DESCRIPTION 
Ft. to Ft. I Describe material, grain size, color, etc. 

C 1ZIP 
- WELL LO>;!ATION 

(? 
I 

2 
I 

7ot:J c:; 0 ./ Address ""3Qt ..'.::l.~ .. S(. 1 IArJJ i• ll -1\ vU n, ' V I I 

;)_ I 1/9 I P~ f.L Cl•-n I -~O ✓A_/l J t, -le' ' ' ~~-t-<:.l.rz.'!'i City· 
'19 : 9!.1- I /?r,-.f!_ cl a...✓ I '.Au ¢(1 w4 C,-f County . - / A/¥1A... I 

9.< : /Y.1. 
I 

R,-o~..1.-1.. c/J / /.£;L £t_ I APN Book t_;;. ;2.. / Page O ~ O Parcel 
/'1..1 '/t:2. I 1-1 ,,:;_,.,..f I) /1,. I R.-n/~ c, ... :e.: .... At.::..1 or -

Township Range Section 
I 

I J' I /.iL V,:;,/r~. 
,_ 

J?,,_/ or i, • 

Longitude Latitude r I NORTH I I WEST 
I I DEG. MIN. SEC. DEG. MIN. SEC. 
I I 

LOCATION SKETCH 
~

VITY(L)-I I 
I I NORTH WELL ..---I I 

• cdt;/2-q_ I MODIFICATION I REPAIR 
I I 
I I 

'7 _ Deepen 
I I 
I I _ Other (Specify) 
I ,, 

f1 I I 
I I, 

\ 
_ DESTROY (Describe 

I I Procedures and Materials 
I I Under "GEOLOGIC LOG") 

·' 
1- -PLANNED USE(S) I I I- i \ en '.{l (L) I I w 

_.,;/7w.:._ :l: w _ MONITORING 
I I 

I 
I I WATER SUP✓ 
I I 
I I _ Domestic 
I I 

Stliv~ 
_ Public 

I I 
I I _ Irrigation ,. I 
I I 

'/r-evi.· / _ Industrial 
I I f/ J-1 _ "TEST WELL" 
I I r 

_ CATHODIC PROTEC· 
I I SOUTH TION 
I I lllustrate or Describe Distance of Well from Landmarks _ OTHER (Specify) 
I I 
I I such as Roads, Buildings, Fences, Rivers, etc. 

PLEASE BE ACCURATE & COMPLETE. 
I I 

I I DRILLING 
~. I I METHOD 

I I 
I I - -WATER LEVEL & YIELD OF COMPLETED WELL-
I I DEPTH OF STATIC 5'¥' o-,;z.;r---z:2 WATER LEVEL , (Ft.) & DATE MEASURED 
I I 

ESTIMATED YIELD• 7- /CJ ,4.,.,.. .1,_,£,,.C I I (GPM) & TEST TYPE 

TOTAL DEPTH OF BORING Loa:: (Feet) TEST LENGTH _.2._ (Hrs.) TOTAL DRAWDOWN .AIA- (Ft.) 

TOTAL DEPTH OF COMPLETED WELL L.I'~ (Feet) "May not be representative of a we/l's long-term yield. 

DEPTH BORE-FROM SURFACE HOLE TYPE( ✓) 

Ft. 

trJ ,, ~ 
'fO 

DIA. z 0: 

"' "-' •o 
(Inches) z "-' z,-

to Ft. < c,:: CtJ 
iiS tJ U:::, 

en C 

: " '? /1 'X 
' o/0 t::J Ix' 
: /.~.Y- ~c' 
I 
I 

I 

I 

_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

"-' 
C. 

0:: 
g 

_ Other _________ _ 

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

CASING(S) DEPTH ANNULA-R MATERIAL 
FROM SURFACE TYPE 

MATERIAL/ INTERNAL GAUGE SLOT SIZE CE- BEN-DIAMETER OR WALL IF ANY FILTER PACK GRADE MENT TONITE FILL (Inches) THICKNESS (Inches) Ft. to Ft. (TYPE/SIZE) 
(L) (L) (.!'.'..) 

f)vcr1fo S" .'J..i!JO /I) : .2.3 t./ 
Ir IC £" II ,, ~ , /to -- ¾-A!,,,,<-,.. f 

Ir I\ £" If /") :J. ') I 
I 
I 
I 

I .. 
I 

I, the un complete and accurate to the best of my knowledge and belief. 

NAMc~;;:;::"-==~,::;.,....;.,.:::..,:; __ ~...;;,..s,--·.;;..g:-..;..·--=t:..:J:;;.....:;e~------------
~ ) 

II If- d r 6 r:07e 
ADDRESS 

Signed O:..c-:£ V 'ZJ-.---
WELL DRILLER/AUTHORIZED REPRESENTATIVE OATE SIGNED 

CITY STATE ZIP 

r '-'.J.-
C- 7 LICENSE NUMBER 

DWR 188 REV. 7-90 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



Well #33
'ORIGINAL ~,ATE OF CALIFORNIA 

.File ~vJ.th i>WR WELL COMPLETION REPORT 
Page 1 of _L Re.fer to lustruction l'ampblet 

Owner's Well No. __ #~ __ /______ No. 5 3 5 6 Q 4 

DWR USE ONLY - DO NOT FIL~l 

I I I I I I I I I ii I 
,------ST_A_T-,E WELL NO./STATION NO/ 

1 , 1 1 I □ I , \i ,71 , I □ 
LATITUDE 1.};J,N9rfuoE Date Work Began /0-.1 - (Z , Ended /o-1(. -97 

• Local Permit Agency Co ff ~&.... c11u,rr20AM/4/ &/4..Alo/r:!,c.l= 
p Permit No. ~£?CL. Permit Date /a - :L - 9 7 . -.. ~ APN/TRSIOTHER 

I 

..----------- GEOLOGIC LOG ---------....... --...,,..---------

0R1ENTATION (L) /4:TICAL -- HORIZONTAL __ ANGLE __ (SPECIFY) 

DEPTH TO FIRST Wt\TER ___ (Ft.) BELOW SURFACE 

DESCRIPTION 

t----.--~:--==-------:-:--'-''"-----'---~-----+---------- WELL LOCATION ----------1 
1--'-"'--,-u=>----,---,'-"'7""",c---....,;...¾-L..L-------------I Address _3"""--... 9.='.3'---'-9 _ _.s"'-<-,,./4'-"'-',,e""~;.,:a.::,..4z='-;----"l--'c'--'~=-'l'--------­

l-"=----'-_..L.J=-__.____,.,__,~!;Z-..,,L....,...!...£~S.:::,....--------1 City -~IT.L~:$~~-tz:'4::n:n~a,,,~__{__c_,,2,., .u!t'.I.sht:J.7:.,.,;::....c""-"--"-------
1---:.....:c-"-.,_,"-1',..__-,-_,___L.--">~-'--==""-"'---,t:.-'--!.L...>"-""a.L.-----1 County ___ _.A/'-"-""c?yL?-<---=C<.-c..=. ___ --:-_ -----:~-y~✓---
1----'L::,,:___..;......!....IL..u...--i----.....!:..1&.£1..t.d...._~L...£.=..s;,_;_ ________ --I APN Book ,2 I Page e>:.l{? Parcel --=-#~_,...,g,,,_r~'-----

m - 7 
1-~::...=:'-f-L.J...l=-+-,-,J..££:L:Lf.<!,:..,,L..--'-'""'""w,;~'----------------1 Township ____ Range ___ Section __________ _ 

or , 
1-<--<:....z:::==--.,---<--'-':...+-'---,-«J""--'=:..>::-......t:....,_,<J4-____ ---,-_-,-_____ --1 Latitude NORTH Longitude ---;,:;:;:;-~-;--;;;:.-'----::=""""""w"-'E::::s,.,_T 

DEG. MIN. SEC. DEG. MIN. SEC. 
f-L--"!....L--+-2'"-'--'«--i-L-Uc;P,:::=-,J.:..1LJ=,!s.._.-=~=-..JJ.:.===~..!!::.0==-J~--- LOCATION SKETCH -----,--· AJ;T IV I TY ( L) 
1----,--'~--.--L..!-"'"""-'--"-c.::;..'-.£.J-=.--'oc..L.'-=-...:<...>"-'--'--''-""'"'--"~----lt---------- NORTH _t,/_ N"''EW WELL 

,, 
I 

Ce,,/i,/4;- MODIFICATION/REPAIR 

~/ 

I 
_ Deepen 

_ Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
Under "GEOLOGIC LO<3") 

1----------t-----------------------1tii ~ PLANNED USE(S) 
4: (L) w 

1------'------'--~-,-----------------------1:r:: W _ MONITORING 

WATERSU~ 

_ Domestic 

_ Public 

_ lrrigati~n 

_ Industrial 

_ "TEST WELL" 

,-----;----;------------------------11---------SOUTH---------t _ CATHODIC PROTEC· 
TION 

Illustrate or Describe Distance of Well from Landmarks 
such as Roads, Buildings, Fences, Rivers, etc. 
PLEASE BE ACCURATE & COMPLETE. 

_ OTHER (Specify) 

LEVEL & YIELD OF ~ETED WELL 

----'~-- (Ft.) & DATE MEASURED fl- .).J - 'f'/ 
i-----~---~----------------------1 ESTIMATED YIELD* 8:c? • (GPM) & TEST TYPE .Arr ,1.;p 

TOTAL DEPTH OF BORING 2, <fO (Feet) TEST LENGTH _:/_ (Hrs.) TOTAL DRAWDOWN 2.r> (Ft.) 

TOTAL DEPTH OF COMPLETED WELL ;;J.,.fi:.:;,~ (Feet) * May not be representative of a welH long-term yield. 

DEPTH CASING(S) DEPTH ANNULAR MATERIAL 
BORE· FROM SURFACE HOLE TYPE ( ✓ \ FROM SURFACE TYPE 

DIA. ~ zS "-' MATERIAL/ INTERNAL GAUGE SLOT SIZE 
CE· BEN-"' ff DIAMETER OR WALL IF ANY FILTER PACK (Inches) z: GRADE MENT TONITE FILL 

Ft. to Ft. < o:: Or., 
::l (Inches) THICKNESS (Inches) Ft. to Ft. (TYPE/SIZE) ii5 ,., r.,::, 

(L) (L) (L) "' 0 ..: 

I') 
I 
~ // ,, x ;°(IC r</57,,' s- /j : .:7 l I ;l...C:: 0 V"' 

.:J :? I ,3 .Jr-3/</ 1.x-· f'(IC,r'/h.J .s- -, DC' :.l. ~ I '1 y-5'° V ¥~ ;:;,_ L.-.-1 
.t' ·~ 
""'~.,;) : ,13-5" K PvZFSfh, :.r "J ht' 03_) I 

I 

I I 
I I 

I I 

. ' 
I I 

,---- ATTACHMENTS (L) ----.,---------'---- CERTIFICATION STATEMENT------------, 

_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other _________ _ 

ATTACH ADDITIONAL INFORMATION. IF IT 1:XISTS. 

I, the und~, certify that this repo~s complete and accurate to the best of my knowledge and belief. 

NAME -I / ,t;ks:; I v,,,_.r.J ff LJe..(f . 
(PERSON, FIRM, OR CORPORATION) (TYPED' OR PRliil:D) 

ADORES 

c-TLICENSE NUMBER 

DWR IHH !\EV 7-90 IF ADDITIONAL -SPACE-•IS -NEEDED, WE -NEXT CONSECUTIVELY .WUMBERED FORM 



Well #34

ORIENTATION (~) 

DEPTH FROM 
SURFACE 

Ft. to Ft. 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
Refer to Instruction Pamphlet 

MODIFICATION/REPAIR 
_ Deepen 

J'-....._ _ Other (Specify)_ 

-...._ /' ~ /--- D-ESTROY (Describe 
' Procedures and Materials 

I I Under "GEOLOGIC LOG") 

?~ PLAN~ED USES(~) 
. ~,tll -WATER_SUPPLY 
, ,, -;, _ Domestic _ Public 
)~~{ 1 _.JJ-1~ ~ Irrigation _· _ Industrial 

t. _.--,- ,;:~ ti 
/l Li5 MONITORING _ 

''--- :I TEST WELL _ -...._..., :J:;,..';I 
-...._ CATHODIC PROTECTION __ 

-1----'---------,-------.--------,--M~A~Y ~0-"-----=20~03-=-----~--,------j "" , • 

~/ 
HEAT EXCHANG~ _. _ 

DIRECT PUS!-! _ 

t-----~-- SOUTH ~-----~----,i 

Illustrate or Describe Distance of Well from Roads, B11ildi11gf} 
Fences, Rivers, etc and attach a map. '/Jse additional paper iJ 
necessary. PLEASE BE ACCURATE <l.rCOMPLETE. 

- - ' 

INJECTION_ 

VAPOR EXTRACTION_ 

SPARGING _. 

REMEDIATION __ _ 

OTHER (SRECIFY) _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER __§Q_ (Ft.) BELOW SURFACE 

DEPTH OF STATIC 1-0 JI 10 o'.ll 
WATER LEVEL __ v_~_(Ft.) & DATE-MEASURED_'¢_.,.._·-~""'--'> ____ _ 

ESTIMATED YIELD • 5 (GPMJ & TEST TYPE air li£t 
TOTAL DEPTH OF BORING _ _,1'-"6,..,0.__(Feet) TEST LENGTH ~ (Hrs.) TOTAL DRAWDOWN JfJ/A (Ft.) 

TOTAL DEPTH OF COMPLETED WELL 80 (Feet) * J'\Jay not be 1·epresentative of a we/l's long-term yield. 
- -

DEPTH CASING (S) DEPTH ANNULAR MATERIAL 
BORE-

FROM SURFACE HOLE TYPE(~) FROM SURFACE TYPE 
DIA. z a: w 

MATERIAL/- INTERNAL GAUGE SLOT SIZE CE- BEN·, s:: 
~ z~ C. 

OR WALL FILTER PACK (Inches) ~ ;;:: GRADE DIAMETER· IF ANY ME;NT TONITE FILL 
Ft. to Ft. a, g 8§ ~ (Inches) THIGKNESS (Inches) Ft. to Ft. ( _, ) ( _, ) ( _, ) (TYPE/SIZE) 

- . 
0 ,, ti!:J 12 1J I l!> X ¢ncrete 

ts!) , 1!;)U '!? _I!> I .')J X cn:i.ps 
I ., I I ~"'- X fffj -~nd 
I tit! I .0:,) X cn1ps 

V I ::iu ~ J.tV(,.. ]f4~U t;I w.R-,i::1 0;:;) I J X ffo·sana 
!jlJ I OU ,, ~ 1:v;,.; b~cm tl i>LJ.K-.;.n .OJ;t. I 

ATTACHMENTS(~) CERTIFICATION STATEMENT 

_ Geologic Log 
I, ·the undersigned, certify that this report is .complete and accurate to the best of my knowledge and belief. 

HUCKFELDT W:lLL ORI!;tE.qG I 

_ Well Construction Diagram NAME 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) 

_ Geophysical Log(s) 211, 0 Panny Lane Napr:i CA 94559 
_ Soil/Water Chemical Analyses .l1. r.' . 

ADDRESS 
fl "II'! J lAtf' CITY STATE z'IP 

_. Other 'I. 1 f' I I :; • 4-13-03 439-746 ,--,.;f';A .~ ': ., , 1 1 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed WELL DRILLER/AUTHORIZED REPRESENTATIVE 
. . 

DATE SIGNED C-57 LICENSE NUMBER _ 

D\VR 188 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



Well #35
~ 

ORIGINAL STATE OF CALIFORNIA 
File with DWR WELL COMPLETION REPORT 
Page 1 of 1 Refer to Instruction Pamphlet 

Owner's Well No .. ~W=e=ll-#~1-~'0=3____ No. 8008456 
DateWorkBegan 10/3/2003 • Ended1"'""0=/6=/2=0~0=3 ___ _ 

Local Pennit Agency Napa County Environmental Mgmt 
Pennit No. 96-12506 Pennit Date_1_0/2/2 __ 0_03 _____ _ 

GEOLOGICWG WELL OWNER 

ORIENTATION (L) L. VERTICAL - HORJZONTAL - ANGLE -(SPECIFY) Name-
DRILLING . 

illtddreil DEPTH FROM !METHOD ROTARY FLUID bentonite 
•1 I n= ~ ..... ,.= DESCRIPTION 

Ft to Ft I Describe material, grain, size, color, etc. CITY STATE i ZIP 
' • ~ ~ 

0: 15 l DARK BROWN CLAY . ~~ LOCATION Address 3861 S1lverado ra1 ~ 

15: 50: LT. BROWN CLAY & GRAVEL City Calistoga CA 94515 
50: BO: TAN CLAY & LARGE GRAVEL CountyNaga 

' ' APNBook21 Page030 Parcel i? ~ 9 ' 
' ' . 

Township ' Range ___ Section 
' ' ' Latitude I I I 

' DEG. MIN. SEC. DEG. MIN. SEC. 

' ' LOCATION SKETCH ACTIVITY {t:) -
NORTH ...£.. NEWWELL 

' 
' 

MODIFICATION/REPAIR . I) -Deepen 
- Other (Specify) 

' 
/- DESTROY ~cribe 

' ' ' 
Procedures and Malerials 

' Under "GEOLOGIC LOG") 
' 2,, ' PLANNED USES (L) 

WATER SUPPLY 
' I-

~ i _ Domestic_ Public 
' ' 

u, 

~ .J£. Irrigation _ Industrial 

~ .. MONITORING -

·'Ir, TESTWELL-... 
ATHODIC•PROTECTION -' ~~~ ' ' 

HEAT EXCHANGE-

' ~ .. DIRECT PUSH_ 

' ~~"'. INJECTION-
' 

~, .. - VAPOR EXTRACTION _ 
........ -... nll:'r'fl SPARGING_ . u----•v--

SOUTH 
' REMEDIATION_ 
' nc0 6> Ill ?nn'l 

Illustrate or DescrlbeD/slanceo/WeJifromRoatb, But/ding3, 
OTHER (SPECIFY) -. Fences, Riveis, etc. and attach a mnp. Use addifional paper if ' 

' --- - "' -- -sary. PLEASE BE ACCURATE & COMPLETE. 
' ' 
' DEPARTMENT OF WATER LEVEL & YIELD OF COMPLETED WELL 

r _.,, .... _ •1\1 
DEPTH TO FIRST WATER...filL_ (Ft) BELOW SURFACE .. 

' DEPTH OF STA~2 ' 10/6/2003 WATER LEVEL (Ft) & DATE MEASURED 
' 2 air lift ESTIMATED YIELD • (GPM) & TEST 1YPE 

TOTALDEPTHOFBORING 80 (Feet) TEST LENGTH _2 __ (Hrs.) TOTAL DRAWOOWN NIA (Ft) 
TOTAL DEPTH OF COMPLETED WEIL 75 (Feet) Mav not be rer,resentative of a well's lonll-tenn vield 

DEPTH BORE-
CASING (S) DEPTH ANNULAR MATERIAL 

FROM SURFACE HOLE TYPE t✓ \ FROM SU~ACE TYPE 
OJA. :,0: di ~l f MATERIAL/ INTERNAL GAUGE SLOTSIZE CE- BEN-

(Inches) ~ w GRADE DIAMETER ORWALL IFANY MENT TON!TI FILL FILTER PACK 
Ft to Ft 

ID ~ ~ (Inches) THICKNESS (Inches) Ft to Fl (l'YPE/SIZE) 
i: ul) (✓) ,.,,_, 

0: 80 12 O: 20 ✓ Cui~•-~~1~ 
O! 45 ,/ PVC-F480 6 SDR-21 20: ?? 

.,. 
CHIPS 

45: 75 ,I PVC-F480 6 SDR-21 .032 22: 75 
.,. 

#6SAND 
I . 
' . 
' 
' ' ' ' . ' ' . . . 
' ' 

--- ATTACHMENTS(£) CERTIFICATION STATEMENT 
- Geologic Log 
- Well Ccmstrucllon Diagram 

I, the undersigned, certify that this report Is complete and accuralB to the best of my knowledge !Ind belief. 
NAME HUCKFEL 

_ Geophysical Log(s) 

- Soil/Water Chemical Analysls 
- Other _______ _ 

ATTACH ADDITIONAL INFORMATION, IF rr EXISTS. Signed WELL DRILLER/AUTHORIZED EPRES :ATIVE 

C 
STATE ZIP 

439-746 
C$l LICENSE NUMBER 

DWR 188REV. 11·97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECOTIVELY NUMBERED FORM 
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SOIL WATER BALANCE ANALYSIS 
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Napa County Groundwater Recharge Analysis 
 

Introduction 
Developing accurate estimates of the spatial and temporal distribution of groundwater recharge 
is a key component of sustainable groundwater management.  Efforts to quantify recharge are 
inherently difficult owing to the wide variability of factors controlling hydrologic processes, the 
wide range of available tools/methods for estimating recharge, and the difficulty in assessing the 
accuracy of estimates because direct measurement of recharge rates is, for the most part, 
infeasible (Healy 2010, Seiler and Gat 2007).  

Numerical modeling is a common approach for developing recharge estimates.  Soil-water- 
balance modeling is one category of numerical models particularly well-suited for estimating 
recharge across large areas with modest data requirements.  This study describes an application 
of the U.S. Geological Survey’s (USGS) Soil Water Balance Model (SWB) (Westenbroek et al. 2010) 
to develop spatial and temporal distributions of groundwater recharge across Napa County.  This 
model operates on a daily timestep and calculates surface runoff based on the Natural Resources 
Conservation Service (NRCS) curve number method and potential evapotranspiration based on 
the Hargreaves-Samani methods (Hargreaves and Samani 1985).  Actual evapotranspiration (AET) 
and recharge are calculated using a modified Thornthwaite-Mather soil-water-balance approach 
(Westenbroek et al. 2010). 

It is important to note that the SWB model focuses on surface and soil-zone processes and does 
not simulate the groundwater system or track groundwater storage over time.  The model also 
does not simulate surface water/groundwater interaction or baseflow; thus, the runoff estimates 
represent only the surface runoff component of streamflow resulting from rainstorms and the 
recharge estimates represent only the infiltration recharge component (also referred to as 
diffuse recharge) of total recharge (stream-channel recharge is not simulated). 
 
This modeling work and summary report has been prepared by O’Connor Environmental, Inc., 
for it’s private use in relation to Water Availability Analyses (WAA) prepared on behalf of 
private clients for projects using groundwater in “hillside” areas of Napa County as required by 
Napa Planning, Building & Environmental Services.  The modeling to-date is complete in its 
current form but remains subject to revision; it is considered a working draft with information 
suitable for use to support WAA projects. Parties interested in obtaining more information 
regarding the modeling or who may wish to offer comments should contact O’Connor 
Environmental, Inc.   
 

 

http://www.oe-i.com/
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Model Development 
The model was developed using a 30-meter (98.4 ft) resolution rectangular grid.  Water budget 
calculations were made on a daily time step.  Key spatial inputs included a flow direction map 
developed from the USGS 1 arc-second resolution Digital Elevation Model (DEM), a land cover 
map derived from the U.S. Forest Service (USFS) CALVEG dataset that was supplemented by a 
database of agricultural areas maintained by the County of Napa (Figure 1), a distribution of 
Hydrologic Soil Groups (A through D classification from lowest to highest runoff potential;        
Figure 2), and a distribution of Available Water Capacity (AWC) developed from the NRCS Soil 
Survey Geographic Database (SSURGO) (Figure 3).   
 
A series of model parameters were assigned for each land cover type/soil group combination 
including an infiltration rate, a curve number, dormant and growing season interception storage 
values, and a rooting depth (Table 1).  

Infiltration rates for hydrologic soil groups A through D were applied based on Cronshey et al. 
(1986) (Table 2) along with default soil-moisture-retention relationships based on Thornthwaite 
and Mather (1957) (Figure 4).  Curve numbers were assigned based on standard NRCS methods.   
Interception storage values and rooting depths were assigned based on literature values and 
from previous modeling experience including a SWB model covering Sonoma County and 
calibrated using runoff volumes from several stream gages (OEI 2017).    

  

l·I WI 
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Figure 1: Land cover distribution used in the Napa County SWB model. 
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Figure 2: Hydrologic soil group distribution used in the Napa County SWB model. 
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Figure 3: Available water capacity distribution used in the Napa County SWB model. 
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Table 1: Soil and land cover properties used in the Napa County SWB model. 

 

 

Table 2: Infiltration rates for NRCS hydrologic                                                                                                                            
soil groups (Cronshey et al. 1986). 

    

 

 

 

 

 

 

 

 

 
                                          Figure 4: Soil-moisture-retention table  
                 (Thornthwaite and Mather 1957).  
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The current analysis focuses on Water Year 2010 (October 1, 2009 – September 30, 2010) and 
Water Year 2014 (October 1, 2013 – September 30, 2014).  These years were selected because 
they represent periods with data available from most weather stations in the county and where 
most stations reported annual precipitation totals close to the long-term average (WY 2010) and 
significantly below the long term average (WY 2014).  Based on a comparison between station 
data and PRISM average precipitation depths during Water Year 2010, rainfall averaged 101% of 
long-term average conditions and ranged from 78% at Lake Hennessey to 111% at the Napa 
County Airport.  In Water Year 2014, rainfall averaged 55% of long-term average conditions and 
ranged from 41% at Lake Hennessey to 73% at the Napa State Hospital (Table 3). 

Table 3: Weather stations used in the Napa County SWB model.  See Figures 7- 9 for associated timeseries. 

 
 

1 – Data accessed from California Data Exchange Center (CDEC) 
2 – Data accessed from National Climate Data Center (NCDC) 
3 – Data access from Napa One Rain 

Precip (in) % Avg Precip (in) % Avg

Angwin1 Precip & Temp 42.54 44.64 105% 25.04 59%

Atlas Peak1 Precip & Temp 41.76 39.04 93% 20.08 48%

Berryessa1 Precip & Temp 28.97 28.16 97% 13.97 48%

Calistoga2 Precip 39.41 41.75 106% 18.18 46%

Knoxville Creek1 Temp Only - - - - -

Lake Hennessey3 Precip Only 34.09 26.52 78% 13.92 41%

Mt. George3 Precip Only 31.15 29.64 95% 18.24 59%

Mt. Veeder3 Precip Only 44.81 46.44 104% 28.6 64%

Napa County Airport2 Precip & Temp 21.14 23.56 111% 9.87 47%

Napa River at Yountville Cross Rd3 Precip Only 31.86 32.72 103% 14.93 47%

Napa State Hospital2 Precip & Temp 26.81 28.85 108% 19.66 73%

Petrified Forest3 Precip Only 42.39 46.6 110% 22.84 54%

Redwood Creek At Mt. Veeder Road3 Precip Only 34.71 37.36 108% 23.48 68%

Saint Helena2 Precip & Temp 37.43 39.11 104% 19.11 51%

Saint Helena 4WSW1 Precip & Temp 45.44 47.88 105% 28.88 64%

Sugarloaf Peak3 Precip Only 32.20 26.16 81% 17.12 53%

WY 2010 WY 20141981 - 2010 Mean 

Annual Precip (in)
Data UsedStation
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Figure 5: Precipitation zones used in the Napa County SWB model. Hatching indicates areas where two 
precipitation records were averaged across a zone. 
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Figure 6: Temperature zones used in the Napa County SWB model.  Hatching indicates areas where two 
temperature records were averaged across a zone. 

. ' 

• Temperature Gages 

C•I WI 

; 

y -

<, 
,:,-.L 

,1 .. . 1 .. ·\ 

" • V ".ii" 
,.. 4 ~ ! 

~ 

L 
\, ~ 

L .... ~ .... \.. .) ,,. 
' 

\\ ·· ': -
ae.w,001,n ~I, 

_,,,., } .'\. 
IWN!\IU~l1 N!l.(.':; 

I 
~~:~~t.: / 

' ' 

-, ··~:;:: .. -! 

0 5 

--;_,.:... 

t'P 
ssa 
- : ~ ..... ,r~' 

l:::'J'6LIS,I 

.J l.'( i..i,.• 

10 
Miles 

N 

A 

I 

( 

I 



DRAFT  October 3, 2019 

 

Page 11 of 36  

 

 

Figure 7a: Daily precipitation data used in the Napa County SWB model for WY 2010. 
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Figure 9: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010. 
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Figure 9 – cont. 
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Estimates of groundwater recharge are also available from an earlier model prepared by Luhdorff 
and Scalmanini Engineers and MBK Engineers (LSCE 2013).  This report provided estimates of  
average annual recharge as a percentage of average annual precipitation for nine watersheds in 
Napa County.  Averaged across the same nine watersheds, the SWB model predicts significantly 
higher rates of recharge than the model prepared by LSCE, which predicts slightly lower AET but 
significantly more runoff (Table 4).  Differences in methodology between these two models 
complicate direct comparisons.  The LSCE model calculated infiltration into the soil as the 
difference between monthly precipitation and discharge volumes within each watershed.  
Discharge volumes were calculated from USGS stream gages and included both direct runoff and 
baseflow from groundwater.  Inclusion of baseflow with direct runoff in these calculations may 
inappropriately reduce the estimated volume of water infiltrated into the soil and available for 
recharge. 

Table 4: Comparison of results from SWB model and Luhdorff and Scalmanini model.   

 

Model Results 
The principal elements of the annual water budget simulated with the Napa County SWB model 
for Water Years 2010 and 2014 are presented in map form in Figures 10 - 19 and in tabular form 
for 27 major watershed areas in Napa County (Tables 5 - 8). The watersheds are based on USGS 
HUC-12 watersheds and are named for the stream which comprises the largest proportion of the 
area; in many cases the areas consist of multiple tributary streams (Figure 20).   

In Water Year 2010 (representing “average” hydrologic conditions) precipitation varied from 21.8 
inches in the Ledgewood Creek watershed to 53.3 inches in the Saint Helena Creek watershed 
(Figure 10, Table 5).  Actual evapotranspiration (AET) ranged from 13.4 inches in the Jackson 
Creek watershed to 25.2 inches in the Saint Helena Creek watershed (Figure 11).  Surface runoff 
ranged from 3.4 inches in the Ledgewood Creek watershed to 13.5 inches in the Saint Helena 
Creek watershed (Figure 12).  Recharge ranged from 3.3 inches in the Ledgewood Creek 
watershed to 14.4 inches in the Saint Helena watershed. (Figure 13).  Small decreases in soil 
moisture storage (up to 1.8 inches) occurred in most watersheds, with changes in most 

SWB LSCE SWB LSCE SWB LSCE

Conn Ck nr Oakville 11456500 34.8 59% 53% 21% 25% 21% 21%

Dry Ck nr Napa 11457000 41.5 56% 50% 18% 43% 25% 6%

Milliken Ck nr Napa 11458100 32.3 52% 41% 20% 51% 28% 8%

Napa Ck at Napa 11458300 36.6 61% 43% 16% 46% 23% 11%

Napa R nr Napa 11458000 39.5 56% 48% 20% 35% 24% 17%

Napa R nr St Helena 11456000 47.9 46% 45% 23% 42% 30% 14%

Redwood Ck nr Napa 11458200 39.6 53% 49% 26% 40% 22% 10%

Tulucay Ck nr Napa 11458300 27.0 64% 49% 16% 47% 20% 5%

Mean AET, 2010 

(% Precip)

Mean Runoff, 

2010 (% Precip)

Mean Recharge, 

2010 (% Precip)
Mean Precip, 

2010 (in)
HUCUSGS Gage
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Figure 10: Water Year 2010 precipitation simulated with the Napa County SWB model. 
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Figure 11: Water Year 2010 AET simulated with the Napa County SWB model. 
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Figure 12: Water Year 2010 runoff simulated with the Napa County SWB model. 
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Figure 13: Water Year 2010 recharge simulated with the Napa County SWB model. 
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Figure 14: Water Year 2010 change in soil moisture content simulated with the Napa County SWB model. 
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Figure 15: Water Year 2014 precipitation simulated with the Napa County SWB model. 

,. 
< 

' \ , .... < <'· 

' 
\ !i 
"'··' 

Total Precipitation (in/yr) 

. >10 

• 10-15 

D 15.20 

D 20-25 

D 25.30 

• 30.35 

• 35-40 

• 40.45 

• 45-50 

. > 50 

Angwin • 

C•I WI 

J 

.,, ~ 
<< • 
~ ,. 

,;,.4,.'\ (;,'l,'.~j:-l"f_!.1~ 

:~ '. ,. ~.-· 
I ~,~~ 

\~;-~ '· . 

""""'"'·" -,~.' 
HI/ I r, QI .~' 

r 
I . 

Wi'l!WU~t1 X•1. .. -:; 
;.... .,,, ,F 

L 

L 

...,1:,\.­·,,. 
I"' u " ,:; it 'I ,' 
l"I r; L L .; •Y 

I 

L ' ~ • • .~:=: .. •.. "-. 
, . ,.. 11:.0¼-
~ C, I 

.. 

---

i::()''31/S,I 

.11:CL.s 

< 
"<> 

T 

~-7"i11. 
r : 
}:~:-·~. 

?!­~" 
., 

. ,r'/, ~ ,,~a:~ 
I l•,:_, riic•ld 

' /- ..,-
\ • It ✓ , • • ?"; 11~ n 

. -" , 1 . "'""~'(> ,..,v., 
\ ,,-J; ,;,, •• , t.;i 
\_ ,..~ 

...._. @1 ~· 

;-· . ~ ~];, 
G~ llfl.. , .. , ,, 

<.,. 
( ;~ ( 

0 5 10 
Miles 

.. 
" 

N 

A 

/ 
I 



DRAFT  October 3, 2019 

 

Page 26 of 36  

 

Figure 16: Water Year 2014 AET simulated with the Napa County SWB model. 
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Figure 17: Water Year 2014 recharge simulated with the Napa County SWB model. 
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Figure 18: Water Year 2014 recharge simulated with the Napa County SWB model. 
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Figure 19: Water Year 2014 change in soil moisture content simulated with the Napa County SWB model. 
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Table 5: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2010 expressed as depths.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

Name
Drainage 

Area (mi2)

Precipitation 

(in)
AET (in)

Surface 

Runoff (in)
Recharge (in)

Soil Moisture 

Change  (in)

American Canyon Creek 10.8 24.1 16.3 3.7 4.7 -0.6

Bucksnort Creek 1.9 47.9 24.5 12.1 11.1 0.1

Butts Creek-Putah Creek 49.9 33.0 17.4 9.7 6.2 -0.7

Capell Creek 43.0 31.1 19.1 7.4 5.0 -0.6

Carneros Creek 29.7 28.0 18.6 5.2 5.5 -0.6

Chiles Creek 32.0 34.6 21.1 7.1 6.8 -0.5

Dry Creek 28.8 37.0 22.2 7.2 8.4 -0.5

Hunting Creek 12.0 33.7 19.0 9.7 5.7 -0.8

Jackson Creek-Putah Creek 54.5 29.9 13.4 12.6 3.0 -0.5

Lake Curry-Suisun Creek 16.4 30.7 18.9 6.5 5.9 -0.6

Lake Hennessey-Conn Creek 20.0 35.1 19.6 8.5 7.3 -0.4

Ledgewood Creek 6.4 21.8 16.9 3.4 3.3 -1.8

Lower Eticuera Creek 44.0 30.0 17.7 8.1 4.7 -0.7

Lower Napa River 45.0 31.7 19.9 5.6 6.7 -0.6

Lower Pope Creek 31.8 33.9 18.0 9.7 6.5 -0.6

Maxwell Creek 35.1 34.7 19.6 8.7 6.9 -0.6

Middle Napa River 60.3 39.9 22.8 8.5 9.2 -0.5

Milliken Creek 29.7 30.9 16.9 6.6 7.9 -0.6

Rector Creek-Conn Creek 22.3 32.8 18.0 7.1 8.2 -0.7

Saint Helena Creek 7.7 53.3 25.2 13.5 14.4 0.1

San Pablo Bay Estuaries 19.5 23.9 8.1 13.8 2.3 -0.3

Tulucay Creek 34.2 26.1 16.7 4.6 5.4 -0.7

Upper Eticuera Creek 25.6 31.2 17.2 8.6 6.1 -0.8

Upper Napa River 44.6 44.7 23.6 10.6 10.8 -0.4

Upper Pope Creek 21.7 44.5 22.7 10.5 11.5 -0.3

Wooden Valley & Suisun Creeks 23.3 29.0 19.0 5.1 5.5 -0.6

Wragg Canyon-Putah Creek 34.2 28.3 16.3 8.6 3.3 -0.6
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Table 6: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2010 expressed as a percentage of precipitation.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

Name
Drainage 

Area (mi2)

Precipitation 

(in)
AET (%)

Surface 

Runoff (%)
Recharge (%)

Soil Moisture 

Change  (%)

American Canyon Creek 10.8 24.1 67% 15% 19% -3%

Bucksnort Creek 1.9 47.9 51% 25% 23% 0%

Butts Creek-Putah Creek 49.9 33.0 53% 29% 19% -2%

Capell Creek 43.0 31.2 61% 24% 16% -2%

Carneros Creek 29.7 29.7 66% 19% 20% -2%

Chiles Creek 32.0 34.6 61% 21% 20% -1%

Dry Creek 28.8 37.8 60% 20% 23% -1%

Hunting Creek 12.0 33.7 56% 29% 17% -2%

Jackson Creek-Putah Creek 54.5 29.7 45% 42% 10% -2%

Lake Curry-Suisun Creek 16.4 30.7 61% 21% 19% -2%

Lake Hennessey-Conn Creek 20.0 36.0 56% 24% 21% -1%

Ledgewood Creek 6.4 21.8 77% 15% 15% -8%

Lower Eticuera Creek 44.0 30.0 59% 27% 16% -2%

Lower Napa River 45.0 31.7 63% 18% 21% -2%

Lower Pope Creek 31.8 33.9 53% 29% 19% -2%

Maxwell Creek 35.1 34.7 56% 25% 20% -2%

Middle Napa River 60.3 40.4 57% 21% 23% -1%

Milliken Creek 29.7 30.9 55% 21% 26% -2%

Rector Creek-Conn Creek 22.3 32.8 55% 22% 25% -2%

Saint Helena Creek 7.7 53.3 47% 25% 27% 0%

San Pablo Bay Estuaries 19.5 23.9 34% 58% 10% -1%

Tulucay Creek 34.2 26.1 64% 18% 21% -3%

Upper Eticuera Creek 25.6 31.2 55% 28% 19% -3%

Upper Napa River 44.6 44.7 53% 24% 24% -1%

Upper Pope Creek 21.7 44.5 51% 23% 26% -1%

Wooden Valley & Suisun Creeks 23.3 29.0 65% 18% 19% -2%

Wragg Canyon-Putah Creek 34.2 28.3 58% 31% 12% -2%
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Table 7: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2014 expressed as depths.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

 

Name
Drainage Area 

(mi2)

Precipitation 

(in)
AET (in)

Surface 

Runoff (in)
Recharge (in)

Soil Moisture 

Change  (in)

American Canyon Creek 10.8 10.1 12.3 0.7 0.7 -3.6

Bucksnort Creek 1.9 28.8 17.6 11.5 2.6 -3.0

Butts Creek-Putah Creek 49.9 16.9 14.2 3.9 1.9 -3.2

Capell Creek 43.0 15.8 14.8 3.1 1.1 -3.1

Carneros Creek 29.7 15.0 14.7 4.6 2.0 -3.7

Chiles Creek 32.0 18.3 16.5 3.7 1.5 -3.3

Dry Creek 28.8 21.5 16.5 6.8 2.5 -3.7

Hunting Creek 12.0 16.7 15.4 3.1 1.6 -3.4

Jackson Creek-Putah Creek 54.5 14.9 10.3 6.1 0.7 -2.3

Lake Curry-Suisun Creek 16.4 18.4 16.1 3.7 1.9 -3.4

Lake Hennessey-Conn Creek 20.0 19.1 14.8 5.7 2.2 -3.2

Ledgewood Creek 6.4 12.2 13.9 1.7 0.8 -4.3

Lower Eticuera Creek 44.0 14.9 14.0 2.6 1.3 -3.1

Lower Napa River 45.0 19.4 15.9 5.0 2.2 -3.6

Lower Pope Creek 31.8 17.8 14.5 4.5 2.0 -3.2

Maxwell Creek 35.1 18.3 15.9 3.8 2.0 -3.3

Middle Napa River 60.3 21.3 16.5 6.6 2.5 -3.7

Milliken Creek 29.7 18.7 13.7 4.5 3.4 -2.9

Rector Creek-Conn Creek 22.3 16.5 13.6 4.0 2.3 -3.4

Saint Helena Creek 7.7 32.2 17.8 13.2 4.1 -3.0

San Pablo Bay Estuaries 19.5 10.4 6.0 5.6 0.5 -1.6

Tulucay Creek 34.2 14.6 13.5 2.6 1.7 -3.3

Upper Eticuera Creek 25.6 15.5 14.1 2.5 2.1 -3.2

Upper Napa River 44.6 22.9 16.2 6.9 3.3 -3.5

Upper Pope Creek 21.7 25.6 16.8 8.5 3.5 -3.2

Wooden Valley & Suisun Creeks 23.3 17.9 16.4 3.1 2.0 -3.5

Wragg Canyon-Putah Creek 34.2 14.1 12.6 3.6 0.6 -2.8
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Table 8: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2014 expressed as a percentage of precipitation.  See Figure 20 for watershed locations.  

 

 

 

 

 

  

Name
Drainage Area 

(mi2)

Precipitation 

(in)
AET (%)

Surface 

Runoff (%)
Recharge (%)

Soil Moisture 

Change  (%)

American Canyon Creek 10.8 10.1 121% 7% 7% -36%

Bucksnort Creek 1.9 28.8 61% 40% 9% -10%

Butts Creek-Putah Creek 49.9 16.8 84% 23% 11% -19%

Capell Creek 43.0 15.8 94% 20% 7% -20%

Carneros Creek 29.7 17.6 98% 30% 13% -25%

Chiles Creek 32.0 18.4 90% 20% 8% -18%

Dry Creek 28.8 22.1 77% 32% 12% -17%

Hunting Creek 12.0 16.7 92% 18% 10% -20%

Jackson Creek-Putah Creek 54.5 14.7 69% 41% 5% -16%

Lake Curry-Suisun Creek 16.4 18.4 88% 20% 10% -19%

Lake Hennessey-Conn Creek 20.0 19.6 78% 30% 12% -17%

Ledgewood Creek 6.4 12.2 114% 14% 7% -35%

Lower Eticuera Creek 44.0 14.9 94% 18% 9% -21%

Lower Napa River 45.0 19.4 82% 26% 11% -19%

Lower Pope Creek 31.8 17.8 81% 25% 11% -18%

Maxwell Creek 35.1 18.3 87% 21% 11% -18%

Middle Napa River 60.3 21.8 77% 31% 12% -18%

Milliken Creek 29.7 18.7 74% 24% 18% -16%

Rector Creek-Conn Creek 22.3 16.5 83% 24% 14% -21%

Saint Helena Creek 7.7 32.2 55% 41% 13% -9%

San Pablo Bay Estuaries 19.5 10.4 58% 53% 4% -16%

Tulucay Creek 34.2 14.6 93% 18% 12% -23%

Upper Eticuera Creek 25.6 15.5 91% 16% 14% -21%

Upper Napa River 44.6 22.9 71% 30% 14% -15%

Upper Pope Creek 21.7 25.6 66% 33% 14% -12%

Wooden Valley & Suisun Creeks 23.3 17.9 91% 17% 11% -20%

Wragg Canyon-Putah Creek 34.2 14.1 90% 26% 5% -20%
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Figure 20: Major watersheds areas used to summarize water budget information in Tables 5 - 8. 
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Discussion and Conclusion 

Numerous previous modeling studies have estimated water budget components in several larger 
watershed areas in Sonoma and Napa Counties including the Santa Rosa Plain, the Green Valley 
and Dutch Bill Creek watersheds, and the Sonoma Valley (Farrar et. al., 2006; Kobor and 
O’Connor, 2016; Woolfenden and Hevesi, 2014).  Comparisons to these water budgets are useful 
for evaluating the SWB results, but one would not expect precise agreement owing to significant 
variations in climate, land cover, soil types, underlying hydrogeologic conditions, and different 
spatial scales of modeling studies.  These regional analyses estimate that average annual 
recharge varies from 7% to 19% of the annual precipitation.  The equivalent county-wide value 
from this study is slightly higher at 20%.  

Water budgets for the Napa River and selected sub-basins were also estimated in a previous 
study by Luhdorff and Scalmanini Engineers and MBK Engineers (LSCE 2013).  The LSCE study 
estimated that, as a percentage of annual precipitation, AET comprised slightly less, runoff 
significantly more, and recharge substantially less of the typical annual water budget.  LSCE 
(2013) calculated infiltration of precipitation based on the difference between total monthly 
streamflow at selected gaging stations and total monthly precipitation for the gages’ drainage 
area.  Streamflow volumes include both direct runoff (overland flow and interflow) and baseflow 
from groundwater.  Inclusion of baseflow with direct runoff in these calculations may 
inappropriately reduce the estimated volume of water infiltrated into the soil and available for 
recharge; the LSCE approach therefore tends to underestimate groundwater recharge.   
Additionally, many of the gauging stations used for the analysis are located in reaches that may 
be significantly influenced by upstream reservoir releases, surface water diversions, groundwater 
abstraction, and/or surface water groundwater exchanges, further complicating the 
interpretation of the LSCE (2013) runoff rates and the interrelated calculations of AET and 
recharge rates.  In contrast, the SWB model presented here is based on calibrated parameter 
values developed for a similar model in Sonoma County which was calibrated to gauges 
specifically selected to minimize the effects of reservoir releases, water use, or significant surface 
water/groundwater interaction, and after separating and removing the baseflow component of 
streamflow.  

The recharge estimates presented here arguably represent the best available county-wide 
estimates produced at a fine spatial resolution using a consistent and objective data-driven 
approach.  This analysis focused on two Water Years, 2010 and 2014, which represent average 
and drought conditions respectively.  Input parameters were determined based on literature 
values and values calibrated through prior modeling experience in Sonoma County. 
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APPENDIX D 

SUMMARY OF SELECTED WELL DATA AND GEOLOGIC LOGS FOR 
CONSIDERATION OF POTENTIAL INTERACTION BETWEEN SURFACE WATER AND 

GROUND WATER 

Note: Well Numbers Cross Reference to Well Completion Reports in Appendix B 

  



GSE: 290

Well No.
Stratum Top 
Elev. (ft bgs)

Stratum Base 
Elev. (ft bgs)

Stratum Top 
Elev. (ft bgs)

Stratum Base 
Elev. (ft bgs)

Groundwater
Elev. (ft amsl)

Top of Well 
Screen (ft amsl)

Geologic Material

1 0 5 290 285 Topsoil
Year 5 85 285 205 230 volcanic ash
2021 85 86 205 204 rock & ash

86 210 204 80 170 hard cemented conglomerate
210 304 80 -14 90 hard black rock
304 345 -14 -55 black & white rock
345 375 -55 -85 hard black rock
375 420 -85 -130 red cinder

Well No. GSE: 370
2 0 20 370 350 soft brown top soil

Year 20 25 350 345 solid boulder
2016 25 60 345 310 brown rock and ash 

60 80 310 290 310 brown rock and white ash 2gpm
80 130 290 240 270 solid white ash

130 200 240 170 150 gray ash and rock
200 240 170 130 rock in gray ash 2gpm 

Well No. GSE: 370
3 0 2 370 368 topsoil

Year 2 25 368 345 red& brown rock soft
1987 25 75 345 295 red brown rock stringers gray & red

75 100 295 270 red & light green & gray rock stringers 
100 125 270 245 285 soft black rock stringers white ash
125 150 245 220 black rock soft
150 175 220 195 black & green rock soft
175 220 195 150 155 black green red rock fractured

Well No. GSE: 292
4 0 20 292 272 topsoil brown clay

Year 20 60 272 232 239 252 multicolor rock brown clay
2013 60 80 232 212 white brown gray black rock

Well No.
19 GSE: 282

Year 0 3 282 279 brown clay
2014 3 20 279 262 sand & gravel

20 45 262 237 sandy brown clay
45 70 237 212 coarse sand
70 75 212 207 tan clay
75 220 207 62 190 204 coarse sand

Well No.
20 GSE: 281

Year 0 0.5 281 280.5 topsoil
2013 0.5 18 280.5 263 brown clay and embedded gravels

18 70 263 211 clayey brown volcanics
70 82 211 199 202 brown clayey ash
82 145 199 136 clayey brown volcanics

145 210 136 71 blue gray clayey volcanics
210 219 71 62 brown clayey ash, some volcanics
219 255 62 26 ble gray clayey ash
255 322 26 -41 white clayey ash and volcanics
322 340 -41 -59 blue clayey volcanics
340 375 -59 -94 blacy & red volcanics streak, clayey ash
375 390 -94 -109 -104 clayey ash

Well No.
33 GSE: 282

Year 0 2 282 280 topsoil
1997 2 12 280 270 clay/sand

12 85 270 197 222 219 clay sand/gravel

D 

D 

D 

D 

D 
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Hydrogeologic Section K-K’ 
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