





























































































































































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 ; (—25 (
_ QUADRUPLICATE STATE OF GALIFORNIA —T—DWR USE ONLY — DO N OT EiLL IN ==
‘For Lotal Requirements WELL COMPLETION REPORT | 1 |@Eren |
Page _} of 1 Refer to Instruction Pamphlet - "STATE” WELE STATION NO.
anersWellNo 53@544 l 1] [N@PW ‘é @%9@721 Lt ID
Date Work Began __Lg‘zg_gy__ Ended ! LATITUDE »J{Lonamupe ‘
Local Permit Agency ! 159&!%?&* s L,
. Permit No. 45804 Permit Date M . = MMM@;Q%——-‘
— GEOLOGIC LOG WELL OWNER
ORIENTATION (£ ) _¥__ VERTICAL ___ HORIZONTAL ___ ANGLE ____ (SPEGIFY) Name b _

DEPTH TO FIRST WATER 14} (Ft) BELOW SURFACE |,

DEPTH FROM %
. SURFACE DESCRIPTION LN ‘,\v _ d
’ Ft. to Ft Describe material, grain size, color, etc. -~ . - CITY -
1 B « o

Smerpsb "

: WELL LEOCATION

_ Address . ;’s; qfﬁﬂﬁ ‘3{*3' 'lv%rwm__‘t

such

CONT, CASTNS TAVOUT
ey

I[lustrj&
a 15 Bu
PLEASE BEFAC

5}
ﬁﬁﬁ Jk
A & R ““_( E
N ! 3 w
2{"35{&}

SOUTH —
weibe Distance of Well from Landmarks
dings, Fences, Rivers, etc.

‘WRATE & COMPLETE

Gty » (it ri m-gg&
County : §&§ _
APN Book __3_ Page _030  Parcel 5]}
~— Range Section
1 L - NORTH ILongitude | | WEST
DEG. MIN.  SEG. DEG. MIN.  SEC.
LOCATION SKETCH r— ACTIVITY (£ )—
NORTH NEW WELL ;
vt MODIFICATION/REPAIR
—— Deepen

—— Other (Specify)

— . DESTROY (Describe

-PLANNEP USE(S)

WATER SUPPLY

Procedures and Materials
Under “GEOLOGICLOG")

—_ MONITORING

—— Domestic
wmam Public
_.Yx. irrigation
—— Industrial
— “TEST WELL"
—- CATHODIC-PROTEC-
TION
— OTHER (Specify)

o

FLUID

i )
: T DRILLING
| 2401 300 Sersen PYC SY 037 methop - Hotary  Afr
[ 800! 420 Rlasl  PYn oM
3 o \ il T DEPTH OF STATIC
. : WATER LEVEL

WATER LEVEL ‘& YIELD OF COMPLETED WELL
67 (Ft) & DATE MEAsURED _ (32807

esTiMATED YiELD*_ IS5 . (aPw) & TEST TyPERdE 1ifE

TOTAL DEPTH OF BORING __ 408 (Feet) TEST LENGTH 3 (Hrs.) TOTAL DRAwWDOWN _M/&  (Ft)
TOTAL DEPTH OF COMPLETED WELL __ 3203  (Feet) * May not be representative of a well’s long-term yield.
DEPTH SomE. CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFAGE | BORE ey ' FROM SURFACE _ —IYPE
| B TR e e v | e FIEE | o
Blzols LTER PACK
A R E & §§ 3 GRADE (nches) | THICKNESS (Inches) Ft. to Ft. "("ENT T(O‘N,'T)E (Fﬂ"‘) (TYPE/SIZE)
0 25| 10 0/ 20 |X concrete
251 400 9 ] 20! 400 X |pea gravel
O, 136 X PYC FABO 5 ShR~Z1 :
A 5 £ 4 t
}395 226 | X PG 7480 5 20R-21 | 032 L
220 240 % PYC F480 | 5 | QDR-21 :
1 l

ATTACHMENTS (Z)

Z —— Geologic Log
. — Well Construction Diagram

CERTIFICATION STATEMENT
I, the undersigned, certify that this report is compiete and accurate to the best of my knowledge and behef

HUCKFELDT WELL DRILLING

(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
Geophysical Log(s) . 3
— Soil/Water Chemical Analyses 2119 Pﬂﬂn? Lanﬁ ﬁaﬁﬁ é“'A 9“”55?
RDDRESS SE\ : oY STATE 7F
— Other { _ p
| 13-3-57 439745
Signed &5}‘ Hw‘f A7 )
ATTAGH ADDITIONAL INFORMATION. IF IT EXISTS. | | N g /A THORIZED REPRESENTATIVE, 7 ™~ DATE_SIGNED C57_LIGENSE_NUMBER

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



Well #29 o o - ’ (-7 =
- - IL}‘ iN

- QU sDRUPLICATE STATE OF CALIFORNIA OWR USE- ONLY = DO NOT
Fg -OCa} Requirements WELL COMPLETION REPORT "LI A fi, A
P }3 of 1 Refer to Instruction Pamphlet - WG
Owne1 s Well No. . ’ No. 7 81 5 6 2 L=I | Y M/ D
. £ i LATITUDE .
; Date Work Began _Simz{} ﬁﬁ_ , Ended _faa23{){3 l
: . Local Permit Agency M@Wﬁa? Momtr, ! 1/\4 \/(’ 1 | ik ;
i 4 : APNITRS/OTHEH 1 -
Permit No. ._26-11832 Permit Date £-20-00 . —_ R
—— GEOLOGIC LOG : " e WELL OWNER
| ORENTATION () _K VERTICAL ___ HORIZONTAL ___ ANGLE -__(sPECIFY) | Namé_.-__ .- 11 i |
memon rotary alr | Maili Add |
S METHOD ¥ FLUID - |-Maiting leSS
SURFACE DESCRIPTION HRR " |
B P Describe material, grain size, color, ete.’ oy . . " ) \ L STATE zIP -
- T —— WELL LOCATION iz 1
0 20 brown clay with mnbeédaﬁ bauldﬁm\, Address .. sazz_z : ‘
20 45 tan. mlfmﬂ-irﬁ rook L - ‘Gity‘ i R )
45 . 80 gray voleamc rock . T . County ‘ apa . *
80 : 8§ : bla(:‘k %1@&&1% - - _ - . APN Book?:i Page 93{? Parcel 5? _ :
85 ! 130 : GEaY voleanics - R TQ\vn§111p___._Ra11ge ___ Section ] _ 1
130, 170 ! _black voleanics i Hatitade_ ¢ SR .11 Longitude _ Ly west|
. e - DEG. E DEG. SEG.
170, 200 + oray voleanies -~ - . 1. LOCATION SKETCH —————p—=AGTIVITY (<) ~— |
! ! ) L L : NORTH ~—= - K New WELL o
d : - e IR et MODIFICATION/REPAIR ;
1 | R - i o —— Deepen
! : 3 — ' —_ Other-(Specify)
T T - —
) ] ) | —_ pesTROY i
I' : i% f{} ¢ Procedu?es,(aon?ﬁfrilateecials
! ! ‘ Under “GEOLOGIC LOG")
; — e . ' PLANNED USES (<)
: ' : : _ [Tt 8 O A% | WATER SUPPLY.
T T - ¥ A ] Domestic ___. -Public |
: : = i {:‘% 'P‘g?f!’:;i"ili_ .K_ Irrigation ... Industrial ;
' ] 11 A @’ 1
4 o < MONITORING
: ; ’ 5& o . TEST WELL — [
| | i A | CATHODIC PROTECTION __.
- : ; HEAT EXCHANGE .
3 - T ¥ DIRECT PUSH..__ r
! ! INJECTION ___
. ! VAPOR EXTRACTION _._. :
! ! SPARGING !
T T N
! : ustr tf % or Describe Dtstance of Well fr 60:11 Roads, Buzl(hnos _ FEVEDIATION l
h i Fences, Rivers, etc. and attach @ map. Use additional Eaper ~if OTHER (SPECIFY) ——
: T necessary. PLEASE BE ACCURA 'E & COMPLET, ) 1
| i -
T T WATER LEVEL & YIELD OF COMPLETED WELL
1 I
’ T DEPTH TO FIRST WATER 70 (Ft) BELOW. SURFACE
i ' | DEPTH OF STATIC .
: : WATER LEVEL .37 (r1) & pATE MEAsUReD . §=~23-00
! N esTivaTeD viewo * 480 apwy & test Tvee_&da 1iFE ‘
TOTAL DEPTH OF BORING _ 200  (Feet) TEST LENGTH _& ___ (Hrs) TOTAL DRAWDOWN_ 85/ B _ (1) -
TOTAL DEPTH OF COMPLETED WELL ___ 190 (Feet) - * May not be representative of a well’s long-term yield.
DEPTH " BORE. CASING (5) : DEPTH ANNULAR MATERIAL _ -
FROM SURFACE | tiolg | TYPE(Z) ‘ FROM SURFACE [ § TYPE ]
DIA. =] o INTERNAL |  GAUGE SLOT SIZE <] CE- | BEN-
(Inches) % E %g = M%THEEDIAEL/ DIAMETER| OR WALL 1 IF ANY ' MENT [TONITE| FiLL FILTER PACK
Ft. to Ft a8|g1°P3 u;_ (Inches) THICKNESS' (Inches) Ft. to Ft ()| er] (=) (TY.PE/SIZE)
0 25| 15 ’ ) : {30 x| Jconerkbe
25 206 123 | , ‘ 30 190 | 1x |e ayel | |
0! R 4 PUC R48G | 8 SR : - ‘ ' : }
50 ' 130 % | |pvcwaB0 | 8 | SpR-21 |.032 .ﬁ 1
130 ! 150 X IRV RARG | B | SOR.2Y !
150 + 1920 b4 BYC w480 | 8 Spn.-21 ) 032 !
————— ATTACHMENTS (%) - CERTIF ICATION STATEMENT .
) Geologic L l, the under5|gned certify that this report is complete and accurate to the bést of my knowledge and belief. 1
___. Geologic Log .
@ i onn | wawe_ HUCKFELDT WELL DRILLING - . |
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
— Geophysical Log(s) ) . o " . ‘”
.. Soil/Water Chemical Analyses 211 Q B SNy Mﬂﬁ _ Hapa & . Qéaﬁ?
Other ADDRESS §‘ ?gt 3 { E oy STATE 7P
o . Signed L f,é"/; ) 71100 439-746
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. WELL DRILLER/AUTHORIZED REPRESENTATIVE T DATE_SIGNED C-57_LICENSE NUMBER _ |

DWR 188 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBEHED FORM




Well #30
QUADRUPLICATE

}? Loocal Requirements

‘f’age T4 of 1

Ovwner’s Well No.

Refer to Instruction Pamphlet

DWR USE ONLY .

PO NOT _FILL _IN

STATE\B,' CALIFORNIA

WELL COMPLETION REPORT |l 1 | 1 1 |

HEREEE

STATE WELL NO./STATION NO.

769464 e JEIE

0|

Date Work Began _1 7= 7={}] , Ended 424201 . | “”'T”DE . LONG'T”"E - |
i Local Permit Agency Napa Covnty Environmental Memt NN 111
£ e - e APN/TRS/OTHER .
Permit No. _36-11593 Permit Date ] 2=fa{}] e ’E -
- GEOLOGIC LOG i "WELL OWNER
ORIENTATION (x) %__VERTICAL ____ HORIZONTAL ____ ANGLE — - (SPECIFY) Name" ' ' '
DRILLING k
SEFT FROM METHOD _xeifmpry FLUID : Maﬂmg Addless =
SURFACE “DESCRIPTION . _ N
FE o F Describe material, grain size, color, etc.” el N
_« DA e WELL LOCATION
@ 18 | - - | Address .+ " 213y m‘% e ]
18 + 40 voloanico . . | Gity ‘ fzi”’:”ﬂ;cgf*g@ 7
46 + 120 « gray & ten voleanics .| County:_ L Nara y
120+ 180 « black gandy volcoancis o . APN Book 21~ Page 130 . Parcel 7@/ g 2
180 + 280 : gvesn mrﬁ o ook vt ___~| Towniship, - Range Section .
: L . . Batitude [ NORTH  Longitude . 1 2 wesT [~
' . . L DEG. MIN. SEC. DEG. MN.’ SEC.
= = LOCATION SKETCH —— ACTIVITY (¥) —
A e == NORTH ———er NEW WELL,
MODIFICATION/REPAIR
’ —— Deepen
— Other (Spec?y)
— DESTROY (Describe
Procedures and Materials
i § . Under “GEOLOGIC LOG")
k]

EAST

PLANNED USES (2)
WATER SUPPLY

- Domestic ___ Public
—«— lrrigation ____ Industrial

TEST WELL .

CATHODIC PROTECTION ___
HEAT EXCHANGE
DIRECT PUSH
INJECTION

VAPOR EXTRACTION -
SPARGING ..

UTH
of Well from Roads, Bmldmgs

“__ so
* Hlustrate or Delew Distance

and attach @ ma

Fences, Rivers, etc) se_additional Eapet if

REMEDIATIONI
OTHER (SPECIFY)

MONITORING —_ |

1 1
T T
1 1
T T
1 1
T T
1 i
T T
I 1
T T
i I
T T
1 1
T T
| I
T T
1 !
T T
t 1
T T
1 I
T T
(| 1
T T
i 1
T T
! 1
T T
I 1
T T
i 1
T T
i 1
T T
1 1
T T
! i
T T
1 |
T T
1 1
T T
I I
T T
1 !
T T
| !
T T
1 1

CERTIFICATION STATEMENT

ATTACHMENTS (<)

— Geologic Log
— Well Construction Diagram

_— Geophysical Log(s)

vE ___ HCKFELIT WELY,
(FERSON, FIRM, OR CORPORATION)  (TYPED OR PRINTED)

necessary. PLEASE BE ACCURA T & COMPLE _ hy
WATER LEVEL & YIELD OF COMPLETED WELL 3
DEPTH TO FIRST WATER _ 198 (Ft) BELOW SURFACE ‘
| DEPTH OF STATI X
 WATER LEVEL _ <0 31 (Ft) & DATE MEASURED _ 1 2= 1 23] .
- - estivaTeD vieo + 180 @pwy & TeST TvPe_adr 1iFL
_TOTAL DEPTH OF BORING _ 280  (Feet) TEST LENGTH 1 (Hrs) TOTAL DRAWDOWN__ /A Ft)
TOTAL DEPTH OF COMPLETED WELL _274  (Feet) * May not be representative of a well’s long-term yield. .
DEPTH " BORE- CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | [olg | TYPE(X) FROM SURFACE. [ TYPE
DIA. =1 o uw INTERNAL | GAUGE SLOT sizE CE- | BEN- |
(Inches) £ %g a MIgEARéAéL/ DIAMETER| OR WALL IF ANY MENT ITONITE| FILL FILTER PACK
F.. to Ft ] § o3 2 (Inches) THICKNESS (Inches) Ft. to Ft )| (v )‘ () (TYPE/SIZE)
6 . 25 | 12 g 22 % | lconorets
25 1 280 9 22 ' 274 X |pea gravel
1 1
| i
] : 154 X PVC P480 | 5  SDR~-21 -
154 1+ 274 i PYC F480 | 8 SDR-21 .{)32 !

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

NRITLING

 Mepa €A

— Soil/Water Chemical Analyses 21 1 g P@m’l}g} Tane s ?éﬁﬁ?
Other ADDRESS %E g A /(o ¥ cIiY STATE P
e ’ - e Wi AR 12-31-01  439-746
X d L e 2 T0NN PEAD .
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. SIgned e RTTER ATHORIZED EEPRESENTATNE DATE SIGNED C-57 [ICENSE NUWBER

DWR 188 REV. 11-97

¥
IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



Well #31
ORIGINAL
File with DWR

K
Page ed of L
Owner’s Well No. _# 2_

STATE OF CALIFORNIA ———OWR USE ONLY — DO NOT FILL |

WELL COMPLETION REPORT | L o | 1+ 1+ | 1 | | | |

Refer to Iustruction Pamphlet STATE WELL NO./STATION NO.

Date Work Began _/’0 <0
Local Permit Agency

Permit No. _¥35 5/

~97

 Ended L0 /7 ~F7

No. 5256805 Lol ol ”:H g !7[’

LATITUDE LONGITUDE
Aboring oy sgens

< Los b bv v g 4]
L2 /o ~G7

R

Permit Date

A

APN/TRS/QTHER

D

ORIENTATION (Z.) _Aju_

DEPTH TO FIRST WATER

OLOGIC LOG

e HORIZONTAL

—— ANGLE ____ (SPECIFY) | Name ¥

(Ft.) BELOW SURFACE

O UREAGE DESCRIPTION - ~
Ft. to Ft Describe material, grain size, color, etc. WELL LOCAT I ON
o : 3 ' 70,0 Seo/ Address — 3237 Siliveeaclo 7rad
2 128 ! Sand G/ & Claey City —_Calishoa
28 92 E Sandl Muek so /e, County : L N pa )
2 72 - Sawdl ~ Gravel /n Clag APN Book 27 Page 035 Parcel No¥. 7 CK
72 20 gt Led e sn G‘Za_:/é ~ et/ Tov&gr}slfip Range Section
. . e
100 /05 /0071/«3_,/ o range, Black Lo/ Latitude’ O T NORTH  Longitude PR W WEST
g L5 O ol Lol Aock LOCATION SKETCH —;y;rlquVI;?' v)—
1 - 1 o (— )
[Y5 /59 ﬁ/& A P . NORTH L New wELL
L5Y 12323 | Erange cindee S ¥ olepnic s MODIFICATION/REPAIR
: . 7 : Ca s '5( ~
; : —. Deepen
; : —— Other (Specify)
A ;v —— DESTROY.(Describe
1 I B Procedures and Materials
: [ 3 / . Under “GEOLOGIC LOG")
! ! - ‘«_%mf.w» ~FPLANNED USE(S) -
: & 2 (£)
= : w — MONITCRING

WATER SUl:Py
-~ Domestic

S; / ye«z{g

)

_ylic
ez Irrigation

raf

—— Industrial

X/y/zv

— “TEST WELL"

—— CATHODIC PROTEC-
TION

SOUTH -
Hlustrate or Describe Distance of Well from Landmarks ——— OTHER (Specify)

such as Roads, Buildings, Fences, Rivers, etc.
PLEASE BE ACCURATE & COMPLETE.

N

‘DRILLING

METHOD { FLup }

WATER LEVEL & YIELD OF COMFLETED WELL

DEPTH OF STATIC ] ]
WATER LEVEL € (Ft) & DATE MEASURED _J2 =/ ~F 2

ESTIMATED YIELD*_Z¢242  (GPM) & TEST TYPE Arm L A

TOTAL DEPTH OF BORING _2.23 _ (Feet) |
TOTAL DEPTH OF COMPLETED WELL _s%~ ¥~

TEST LENGTH 2 (Hrs.) TOTAL DRAWDOWN 222 _ (Ft)

* May not be representative of a well’s long-term yield.

o (Feet)

Geophysical Log(s)

Soil/ Water Chemical Analyses

Other

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

DEPTH BORE- CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE (£) FROM. SURFACE TYPE
DIA. | 1= =] wMaTeriaL; |INTERNAL( —GAUGE SLOT SIZE o | een
ZlEzg DIAMETER| OR WALL IF ANY FILTER PACK
F.oto Rt | Y IS1EBES)  GRADE (nches) | THICKNESS | (nches) F. to Ft. '?ENT T(Oﬁ'T)E (FE'L) (TYPE/SIZE)
bt - - .
O 23 |4 LA fyee| 5 | oo - O 123 |~
23 g0 | 9 Vet | 5T | 200 - 123 233 | Fo S o
T —= -
£0 1233 | 2° X Ve 98 | 5 200 o032 :
1 1
. T
1 1)
3 ;
1 ]
ATTACHMENTS (2) CERTIFICATION STATEMENT
Geologic Log 1, the undersigaed, certify that this report is complete and accurate to the best of my knowledge and belief.
g — Well Construction Diagram NAME css oy $ tf/(’—//
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)

o Co  TysSF

oy / STATE P

///'é.’ /47 /(‘0&"@(' ,At—
ADDRESS e .
o e Z‘(/ ; z;———_

WELL DRILLER/AUTHORIZED REPRESENTATIVE

s m2f -G)  HEDery

DATE_SIGNED C-57 LICENSE NUMBER

Signed

DWR 188 REV. 7-90 IF ADDITIONAL

SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




Well #32
ORIGINAL
;File with DWR
Page.t of L .
Owner’s Well No. ___ & /
Date Work Began 7~& - 47‘

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to [ustruction Pamphlet

G~ ?‘7

-0 O

DWR USE ONLY — DO NOT FILL |

ll:llllllll

STATE WELL NO./STATION NO,
L

LATITUDE D I ; l 7—]

5350606

Ended

—

Local Permit Agency
Permit Date

/O-5-57

LONGrrupé
Lo b WA

APN/TRS/OTHER

44 a/ /‘/ﬂaa/t,e Pl Rl £

»

Permit No. §/‘5"5f0/

GEOLOGIC LOG WELL OWNER
ORIENTATION (£) _“VERTICAL ___ HORIZONTAL —_ ANGLE — (sPECIFY) | Nameghs B "
DEPTH TO FIRST WATER (Ft) BELOW SURFACE ‘vlailing Addrs RIS BT LS S
DEPTH FROM g -
SURFACE DESCRIPTION o ;
Ft. to Ft Describe material, grain size, color, etc. ELL LOGAT I ON
o ; 2 ‘ 72’/’” Soif Addressgq Q,Q g WV‘AI\U a.ab
2 ! i? : /Pcog C/c::.u ,/ Sauncl City : (,&/:?{dﬁ_i
Y79 5 E Lk C/a_q////wrt/ whl Saocl County _ 7 /(/6?.06'\. _
— 1
75 VLA Browe cldy / pfobe Aok APN Book 2/ Page Q30 Parcel £2.
/92 S22 el BRI 4 /?,.,.,,/g Croadln  Myed Towrr:ship i Range Section
! Vsl Bolcciid ,Q A Latitude v ! NORTH  Longitude t 1 WEST
: ! DEG.  MIN.  SEC. DEG.  MIN.  SEC.
. . LOCATION SKETCH — ACTIVITY (£ )~
: : NORTH EW WELL
1 i
: : /
: : L2 /a /44 ’ MODIFICATION/REPAIR
: : / - Deepen
.I 1' — Other (Specify)
] i
' :
' L — DESTROY (Describe
1 ' Procedures and Materials
; ) Under “GEOLOGICLOG")
; " 3 ,/§7u7‘cu-w 4l __ MONTORING
i 1
: : WATER SUPPLY
,' ,' —— Domestic
1 1 N
: ; / —— Public
% : : ﬁ ua/447 , — lrrigation
' I .-7- -, o Industrial
13 T R , rM
‘ : fll] > / e “TEST WELL"”
: . — CATHODIC PROTEC-
] ] Sou - TION
: : Illustrate or Describe Distance of Well from Landmarks —— OTHER (Spacify)
) ' such as Roads, Buildings, Fences, Rivers, etc.
' + PLEASE BE ACCURATE & COMPLETE.
! s .
5 y DRILLING
. L METHOD ] ELUIDS.
t i - WATER LEVEL & YIELD OF COMPLETED WELL
. i DEPTH OF STATIC
5 : WATER LEVEL 75 _ (Ft) & DATE MEASURED __ /L =2 5~ S 2
1 1
' . ESTIMATED YIELD* 2=/ _ (GPM) & TEST TYPE _ i L LK
TOTAL DEPTH OF BORING _/€ & (Feet) TEST LENGTH _o2._ (Hrs.) TOTAL DRAWDOWN __ A2 (Ft)
TOTAL DEPTH OF COMPLETED WELL _ 23 & (Feet) * May not be representative of a well’s long-term yield.
DEPTH SORE- CASING(S) . DEPTH ANNULAR MATERIAL
FROM SURFAGE HOLE | TYPE (<) FROM SURFACE TYPE
DIA. |Zlzl.=®| MATERAL, |INTERNAL|  GAuGE SLOT SIZE CE | BEN.
ZlHz8 T DIAMETER| OR WALL IF ANY EFILTER PACK
Ft. to Ft. Inches) | = £185 3 GRADE (nches) | THICKNESS (nches) Ft. to Ft. “("EN)T T(oﬁ'T)E (F&L) (TYPE/SIZE)
i 1 -
@ 122 |y x [VCFYfo| £ | pwo © 123 [
23 % |9 X o« 5 z 23 ' féo e b fnf
Yo /S5y X ¢ i 5 tt 037 :
i X
ATTACHMENTS (£) CERTIFICATION STATEMENT
Geologic Log 1, the ungé€rsigneéd, certify that this report is complete and accurate to the best of my knowledge and belief.
9 —— Well Construction Diagram NAME Css & A g lSe L
Goophysical Logts) {PERSON, FIRM, OR CORPORATION) (TYPED OR PGINTED)
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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.

O’Connor Environmental, Inc. www.oe-i.com (707) 431-2810
Hydrology & Hydraulics = Hydrogeology » Geomorphology

P.O. Box 794, Healdsburg, CA 95448


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 (OEl 2017).
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Figure 1: Land cover distribution used in the Napa County SWB model.

Page 3 of 36



DRAFT October 3, 2019

Figure 2: Hydrologic soil group distribution used in the Napa County SWB model.

Page 4 of 36



DRAFT October 3, 2019

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.

Interception Curve Number by Rooting Depth by
S p—— Storage Values () NRCS Soil Type () NRCS Soil Type (ft)
Growing  Dormant TypeA TypeB TypeC TypeD [ TypeA TypeB TypeC TypeD
Season Season

Agriculture, Other 0.080 0.040 38 61 75 81 2.0 1.9 1.8 1.7
Barren 0.000 0.000 77 86 91 94 0.0 0.0 0.0 0.0
Developed 0.005 0.002 61 75 83 87 2.3 2.1 2.0 1.8
Grassland/Herbaceous 0.005 0.004 30 58 71 78 1.3 1.1 1.0 1.0
Forest, Coniferous 0.050 0.050 30 55 70 77 5.9 5.1 4.9 4.7
Forest, Deciduous 0.050 0.020 30 55 70 77 5.9 5.1 4.9 4.7
Shrub/Scrub 0.080 0.015 30 48 65 73 3.2 2.8 2.7 2.6
Orchard 0.050 0.015 38 61 75 81 3.2 2.8 2.7 2.6
Vineyard 0.080 0.015 38 61 75 81 2.2 2.1 2.0 1.9
Water 0.000 0.000 100 100 100 100 0.0 0.0 0.0 0.0

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

Infiltration
Soil Group Rate (in/hr)
A >0.3
B 0.15-0.3
C 0.05-0.15
D <0.05

Figure 4: Soil-moisture-retention table

(Thornthwaite and Mather 1957).

Page 6 of 36



9¢ J0 £ a3eq

‘SUOIIBIS OM] 9]} USIMII(
(0TOZ WSIYd) sainjesadwal wnwixew pue wnwiuiw Ajyuow ueaw QT0Z 0} T86T dY3 JO olled
3y} Suisn pajeds sem elep aunjesadwa] Suollels oM} 3yl uaamiaq (0TOZ INSIYd) uonendaud
|[enuue ueaw QTOZ 01 T86T 2Y3 Jo o1ied ay3 Suisn pajeds sem Suj|jiy ded Joy pasn eiep uoirendidaid
‘suollels AgJeau Jaylo wouy eiep pajeds Suisn pa||iy 949M Ssanjea SuisSiw pue 3say] ‘siaseiep
93U} WOoJ} paAOWDI 3J3M ‘suoliels AgJeau 3B punoj 30U 2J9M SUOIIBAISSUO JE[IWIS dI9YM pue
‘98uel [ea1dAl a3 apisino Ajpuediyiudis a1am eyl sanjeA ‘|apowl 3yl Ag pasn suoliels Jayieam ayl
wouJ} eyep ainyesadwal pue uojieyididaid mes ayl ul paialuNodUd sem elep 30adsns pue SuissiiA

‘pa8esane a1om saded 1s21eau 0M] 3Y3 JO SPJ0I3J dinjesadwal 9yl 3J9YM palealtd
9J9M S2UO0Z 3PIS||IH ‘Sau0z AJuno) 1se3 pue woiog A||eA 03 SSUOZ UIBIUNO|A WOJ) UOIHSUBL]) By}
yroows o] ‘Jejiwis 3ulaq se paqlIIsap s1aseiep |ASIHd Yl seale uiyum paljdde pue Ayuno) ise]
10 ‘w0109 A3||BA ‘UIBIUNOIA| SB JAY1ID PIIJISSE|D 949M SPJ0daJ dunjesadwa] “d|qelden Atewrsd ay3
8ulaq uoneas|d yum ‘snousdowoy ApAairejal si Ajuno) edep ssoloe sainlesadwal Jo Alljigeriea
|erzeds 2y} 1eyy Suipueisisapun Sy} UO pPaseq Sem suollels aunjesadwsal jo juawudisse ayl

'SUOI1e]S GT WOJ) BIep UOI1R)S
p3]e3S 9y} UO paseq Sa143S-dWI} [eNPIAIPUl OZZ JO pasdwod S| sa14as-awl} pappld8 Suiynsaul
9yl 'du0z pa323I3S e ulyum pue 33e3 ujes e je uollendidaud |enuue uesaw INS|Hd USIaMISq
dUdJaIp 3yl 03 Ajjeuoiliodoud palejnajes syydiam duisn padesdane aiom uolisanb ul saded
OM} 3y} woJ4 SpJodaJ uoneudpald ‘salepunoq 3say)y Jeau uoljendidasd a1ewiisa Ajgiesndoe
9J0W O] ‘s|ejo} uoljendidaid JUSAS pue |BNUUE Ul S9JUSJDMIP SAJ0S3J Ajyloows 0} 3|geun sem
8uijeas siyy ‘suoileas|a 49y3iy 1e pue woilog AdjjeA ayl uo paledo| saded Aq pajuasaidal seale
Jo Auepunoq ayy Jeau AjjeaidA] ‘suoiledo| uleuad u| ‘a3ed uled aAlzeIUSSaIdal ay3 1e uolleydidaad
[enuue a3eiane 0} suoz e ulyum uoneydpald |enuue d3esaAe Jo Olled 3yl Se palejndjed
sem Jojoey Suleds siyl "403oej 3ujjeas anbiun e Aq pajjdiznw sem eiep uol1elS MeJ Y} SU0z
yoea UIyHAA "Sinojuod uolzendidald |enuue 93esaAe Ydoul-T UO Paseq SU0Z 934Y3}-Aluam) 03} Jnoy
O3lUl PIPIAIPGNS SEM UOI1R)S J3yleam e Sujjuasaldal eale yoea ‘saldas-awi} uonendidald ayl Jo4

"AJUn09d 3y} SS0Jde SuUOoIlelIBA D13BWI|D JO 93p3MOouy [eJ0] pue (0T0Z INSIYd)
elep ainjesadwal pue uonendald (0TOZ-T86T) |enuue uesw pappld 3unsixa Aq paquosap
SuUOI}elIeA 31BWI|D UO PAseq Sem uoleaulap siyl ‘(9 pue G saindi4) suoiiels Jayieam |enpialpul Aq
Pa3Uds2.4daJ SeaJe 91349SIP 03Ul PAPIAIP SEM UIBLIOP [SPOW dY3 ‘Sa149S-awWl} pappld8 syl 91ead o)

‘uley auQ eden
wouJy pue ‘(DAIN) 421ud) eleq d1lewiD |euolleN ay3 ‘(D3ad) 491ua) adueydxy eleq eluiojijed
9y} wouj paulelqo sem eieq ‘Ajunod ayl ul pasuaiadxa salewl|d Jo adued ay3 JO dAIeIUSSaIdal
elep uollels apinosd 0} pue SpJod3J By} JO SS2UIR|dWOD UO pPaseq PaIIJ[AS 49M SUOIIL]S BSIYL
‘(€ 9|1qel) suollels g wouy eyep 3uisn pajeasd Sem S3149s-awll aJnlesadwal uesaw pappl3 Ayl
pue ‘Ajuno) edeN ul SuollelS J9YleaM GT WoJ) elep 3uisn pa3easd sem s9149s-awly uolleydpaad
pappld 9yl sauas-awll (painquasip-Ajenreds) pappld se indul auom aunjesadwsal Ajep
ueaw pue uoneydipald Ajlep ‘sialsweaed asay3 jo AjjiqelteA |ejzeds 9y} 40} JUNOJJE O] “SUOIIe)S
91ewl|d wouy paAlIap elep ainjesadwal Ajlep ueaw pue uonzendidald Ajlep sazijian |opow gA\S YL

610 ‘S 4990120 14v4d



DRAFT

October 3, 2019

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 betwe