
NOTICE AND AGENDA OF MEETING 
 

GROUNDWATER SUSTAINABILITY AGENCY  
FOR THE WESTERN MANAGEMENT AREA  

IN THE SANTA YNEZ RIVER GROUNDWATER BASIN  
 

WILL BE HELD 
AT 10:00 A.M., WEDNESDAY, MAY 20, 2020 

 
TELECONFERENCE MEETING ONLY – NO PHYSICAL MEETING LOCATION 

PUBLIC PARTICIPATION DIAL-IN NUMBER:  1-267-866-0999 
PASSCODE:  8438 86 0353  

 
Teleconference Meeting During Coronavirus (COVID-19) Emergency:  As a result of the COVID-19 emergency and 
Governor Newsom’s Executive Orders to protect public health by issuing shelter-in-home standards, limiting public 
gatherings, and requiring social distancing, this meeting will occur solely via teleconference as authorized by and in 
furtherance of Executive Order Nos. N-29-20 and N-33-20.   
 
Important Notice Regarding Public Participation in Teleconference Meeting:  Those who wish to provide public 
comment on an Agenda Item, or who otherwise are making a presentation to the GSA Committee, may participate in the 
meeting using the dial-in number and passcode above.  Those wishing to submit written comments instead, please submit 
any and all comments and materials to the GSA via electronic mail at bbuelow@syrwcd.com.  All submittals of written 
comments must be received by the GSA no later than 5:00 p.m. on Tuesday, May 19, 2020, and should indicate “May 20, 
2020 GSA Meeting” in the subject line.  To the extent practicable, public comments and materials received in advance 
pursuant to this timeframe will be read into the public record during the meeting.  Public comments and materials not read 
into the record will become part of the post-meeting materials available to the public and posted on the SGMA website.  
 
In the interest of clear reception and efficient administration of the meeting, all persons participating in this 
teleconference are respectfully requested to mute their phones after dialing-in and at all times unless speaking. 

 
AGENDA 

 
I. Call to Order 
II. Introductions and review of SGMA in the Santa Ynez River Valley Basin 
III. Additions or Deletions to the Agenda   
IV. Public Comment (Any member of the public may address the Committee relating to 

any non-agenda matter within the Committee’s jurisdiction.  The total time for all 
public participation shall not exceed fifteen minutes and the time allotted for each 
individual shall not exceed five minutes.  No action will be taken by the Committee 
at this meeting on any public item.) 

V. Review and consider approval of meeting minutes of February 26, 2020  
VI. Receive WMA GSA Financial update and consider approval of WMA Warrant List 
VII. Receive update from Stetson Engineers on GSP activities in the WMA  

a. Draft Technical Memorandum of Data Compilation and Management  
b. Draft Technical Memorandum of 3D Geologic Model for the Santa Ynez River 

Valley Groundwater Basin 
VIII. Receive update on Proposition 68 Grant Award for Aerial Electro-Magnetic Survey 

of WMA 
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IX. Receive update on public outreach 
a. Basin wide SGMA Newsletter 

X. Next WMA GSA Meeting: Wednesday, August 26, 2020, 10:00 AM. Notice will be 
sent on whether the meeting will be in person or held via conference call 

XI. WMA GSA Committee requests and comments 
XII. Adjournment 

 
[This agenda was posted 72 hours prior to the scheduled meeting at 3669 Sagunto Street, Suite 101, Santa Ynez, 
California, and https://www.santaynezwater.org in accordance with Government Code Section 54954.  In compliance with 
the Americans with Disabilities Act, if you need special assistance to review agenda materials or participate in this 
meeting, please contact the Santa Ynez River Water Conservation District at (805) 693-1156.  Notification 72 hours 
prior to the meeting will enable the GSA to make reasonable arrangements to ensure accessibility to this meeting.] 
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DRAFT MEETING MINUTES 
 

Groundwater Sustainability Agency for the Western Management 
Area in the Santa Ynez River Groundwater Basin 

February 26, 2020 
 
A regular meeting of the Groundwater Sustainability Agency (GSA) for the Western Management 
Area (WMA) in the Santa Ynez River Groundwater Basin was held on Wednesday, 26 February 
2020, 10:00 A.M. at the City of Lompoc Water Treatment Plant, 601 E. North Ave., Lompoc, 
California. 
 
GSA Committee Directors Present:  
 Chris Brooks Meighan Dietenhofer (Acting as Alternate) Steve Jordan  
 Jim Mosby  Bruce Nix 
 
Alternate GSA Committee Directors Present:    
 Art Hibbits Katherine Stewart 
 
Staff Present:  
 Joe Barget  Bill Buelow  Loch Dreizler Amber Thompson 
 Kevin Walsh  Kristin Worthley Matt Young  
 
Others Present: 
 Maygan Cline (Geosyntec), and four members of the public  
 
Others Via Phone/Computer: 
 Jose Baer, Zoe Carlson (Dudek), Lindsey Cokely, John Fio (EKI),  
 Curtis Lawler (Stetson Engineers), Miles McCammon (Stetson Engineers),  
 Anita Regmi (DWR)  
 
 

I. Call to Order 
 

GSA Committee Director Brooks called the meeting to order at 10:00 a.m. and 
welcomed all in attendance. 

 
II. Pledge of Allegiance 

GSA Committee Director Brooks led the Pledge of Allegiance. 
 

III. Introductions and Review of SGMA in Santa Ynez River Valley Basin 

 Mr. Buelow reviewed history of the Sustainable Groundwater Management Act 
(SGMA) requirements and what has been completed so far in the Santa Ynez River 
Basin including the creation of the three Groundwater Sustainability Agencies (GSAs) 
in the Basin (EMA, CMA, WMA), securing Department of Water Resources (DWR) 
Prop. 1 Grant (Grant) funding, hiring Consultants and establishing a Citizen Advisory 
Group (CAG). 
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IV. Additions or Deletions, if any, to the Agenda 

No additions or deletions were made. 

V. Public Comment  

Ms. Anita Regmi (on phone) from the State of California Department of Water 
Resources (DWR) explained her role as the Point of Contact for the Santa Ynez River 
Groundwater Basin.  Ms. Regmi said that she has attended past WMA GSA meetings 
via phone.  Ms. Regmi further described DWR’s role to provide resources for 
implementation of SGMA.  She explained that DWR will review the Groundwater 
Sustainability Plan (GSP) within two years of submittal.  The other role for DWR is to 
provide financial assistance in form of grants, technical assistance, and support services 
to the GSAs.  DWR has funds available for well installation and for monitoring 
equipment.     Ms. Regmi encouraged anyone with questions to contact her 
directly.  She reported that GSPs for critically over-drafted basins were due January 31, 
2020 and have been posted on DWR’s SGMA website. These plans are available for 
public comment for 75 days.  Ms. Regmi added that the submitted GSPs are effective 
from the date of submitted and are expected to be implemented immediately despite 
the pending review by DWR. 

 
VI. Review and Approve Meeting Minutes of October 23, 2019 

Mr. Buelow submitted the minutes of the meeting of October 23, 2019 for GSA 
Committee approval.  GSA Committee Director Jordan made a MOTION to approve 
the minutes of October 23, 2019 as presented.  GSA Committee Director Brooks 
seconded the motion and it passed unanimously. 

 
VII. Receive WMA GSA Financial update and approve WMA Warrant List 

Mr. Buelow presented, and the GSA Committee reviewed the financial reports of 
FY 2019-20 Periods 1 through 6 (through December 31, 2019).  Warrant Lists for 
October, November and December 2019 were presented and reviewed.   

The GSA Committee approved unanimously the October, November and 
December 2019 Warrant Lists as presented (items 1006-1007).  GSA Committee 
Director Mosby made a MOTION to approve the warrant lists and financial reports as 
submitted.  GSA Committee Director Jordan seconded the motion and it passed 
unanimously. 
 

VIII. Receive update on the Intra-Basin Administrative Agreement 

Mr. Buelow gave an update on the Intra-Basin Administrative Agreement for 
Implementation of the Sustainable Groundwater Management Act in the Santa Ynez 
River Valley Groundwater Basin (Agreement) stating that it had been endorsed by all 
three GSAs and adopted by all but one of the eight GSA Member Agencies in the Basin 
with the eighth agency meeting this week to consider adopting the Agreement. 
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IX. Receive Draft Final Outreach and Engagement Plan and Draft Final Data 

Management Plan  

Mr. Buelow presented the Draft Final Outreach and Engagement Plan and Draft 
Final Data Management Plan.  He reported that both plans were made available for 
public review and comment as required by SGMA   The CAG reviewed both plans and 
submitted a memorandum with their comments.  Consultants received the public 
comments and revised the plans.  Mr. Buelow reported that changes can still be made 
at the direction of the WMA GSA Committee prior to the January 2022 GSP 
submission.  At that time, if no changes are made, the Draft Final Plans will become 
Final. 

 
X. Receive update from GeoSyntec on GSP activities in the WMA  

Ms. Cline, Geosytec Consultants, along with Curtis Lawler and Miles McCammon, 
Stetson Engineers, (via phone) and Zoe Carlson, Dudek, (via phone) presented an 
update on WMA GSA. The presentation included an update of consultant team 
activities since that last GSA Committee meeting in October 2019.   The presentation 
included a SGMA overview, GSP milestones, timeline, review of Draft Final Outreach 
and Engagement Plan and Draft Final Data Management Plan. The consultants 
reviewed newly initiated work, ongoing activities and next steps to create a SGMA 
compliant GSP for the WMA GSA. 

 
Public comment and GSA committee discussion followed.   
 

• GSA Committee Director Jordan asked if consultants normalize data collected from 
so many different sources.  Ms. Cline confirmed consultants are normalizing data. 
 

• Ms. Jeanette Lombardo, owner of the Ventura County-based American Agri-
Women, asked if there is any inter/exchange of groundwater with San Antonio 
Creek Valley GSA.  Mr. Matt Young, Santa Barbara County Water Agency, 
explained due to bedrock formations separating the basins, there is likely no 
groundwater connectivity between the San Antonio Creek Valley for the WMA 
GSA.  However, Mr. Young indicated there may be groundwater connectivity 
between the EMA and the San Antonio Basin. 

 
• Ms. Lombardo expressed concern with possible data gaps, for example, possible 

saltwater intrusion.  Ms. Cline replied that the 3D Hydro Geological Conceptual 
Model is the first step to gather geologic data to identify potential data gaps.  Mr. 
Buelow reported that salinity samples are collected and analyzed as part of routine 
monitoring of the basin.   

 
• Ms. Lombardo asked if WMA GSA has an Ag Waiver from the Regional Board.  

Other counties have it and provides database of information available in the 
monitoring network.  Mr. Kevin Walsh explained that Ag Waivers in this area do 
not exist yet.  The Ag Order was just recently released and is in public comment 
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and review period now.   Mr. Buelow suggested an action item to follow up for 
future meetings.   

 
• Alternate GSA Committee Director Hibbits asked if the Hydro Geologic 

Conceptual Model maps include reference points such as cities and boundaries.  
Ms. Cline said that those are part of the model on a separate layer than can be turned 
on and off. It was turned off for this presentation.  Ms. Cline said that the final 
product will include reference points as well as boundary markers. 

 
• Ms. Cline said that previous groundwater flow model prepared for the City of 

Lompoc by Mr. Tim Durbin were given to the consultant team to be included in the 
new model.  The team reviewed and analyzed the Durbin model outputs and found 
them to be consistent with the consultant team’s modeling outputs.  The consultant 
team is working closely with Mr. Durbin and he has been very helpful in developing 
the new WMA numeric groundwater model. 

 
• Ms. Cline pointed out that water delivered through the State Water pipeline is 

reflected in the Water Budget graphic because Vandenberg Air Force Base (VAFB) 
receives State Water.  The consultants are accounting for imported water. Director 
Mosby pointed out that City of Lompoc does receive VAFB’s wastewater to their 
Wastewater Treatment Facility. 

 
• GSA Committee Director Mosby noted that the availability of potential 

groundwater in the WMA GSA is affected by the groundwater use in both the CMA 
and EMA .  Ms. Cline explained that groundwater-use in the basin will be evaluated 
as a whole.  Mr. Curtis Lawler (Stetson) explained water entering the WMA from 
other management areas will be reflected in the surface water inflow and 
groundwater sub-flow calculations in the Water Budget. 

 
• Alternate GSA Committee Director Hibbits asked if the reinjection of produced 

water into oil-wells is being considered in the Water Budget.  Discussion followed.  
Ms. Cline clarified that the strata for oil-field production is far below the potable 
aquifers.   

 
• GSA Committee Director Jordan asked if the consultants reviewed data from Mr. 

Peter Martin’s (USGS) model.  Ms. Cline confirmed they do have that data. 
  
 Mr. Buelow thanked the consultants.  No action was needed or taken by the GSA 
Committee. 

 
XI. Next WMA GSA Meeting: Wednesday, May 20, 2020, 10:00 AM, at the City of 

Lompoc Water Treatment Plan, 601 E. North Ave, Lompoc, CA 
Mr. Buelow announced the next WMA GSA Committee Meeting will be 

Wednesday, May 20, 2020, 10:00 AM, at the City of Lompoc Water Treatment Plan, 
601 E. North Ave, Lompoc, CA. 
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XII. WMA GSA Committee requests and comments  

 
Mr. Buelow announced that the Santa Ynez River Water Conservation District, on 

behalf of the Central and Western Management Area GSAs applied for and received a 
Prop. 68 Grant from the DWR.  He clarified that the requested funding was approved 
however the exact amount is yet to be determined.  The final award notification should 
be received in March 2020. The funds will be used for an Aerial Electro-Magnetic 
Survey of the WMA, which will help confirm and improve the Hydrogeologic 
Conceptual Model. A similar survey is being done in the EMA and CMA portions of 
the basin.   

 
Ms. Lombardo asked if the expansion to VAFB with the recently awarded SpaceX 

project will affect water use, state water imports to VAFB and if that is being tracked 
by any local agencies.  Ms. Katherine Stewart, Vandenberg Village Community 
Services District (VVCSD), advised that VAFB’s State Water usage does not overlap 
with VVCSD’s water availability and usage.  Ms. Stewart noted that Mr. Ken Domako 
is the primary contact for VAFB water usage. Mr. Buelow noted that Mr. Domako 
serves on the WMA GSA CAG.  Staff and consultants will work with him in making 
assumptions about VAFB’s current and future water usage in the Water Budget.   

 
XIII. Adjournment  

There being no further business, GSA Committee Director Brooks adjourned the 
meeting at 11:19 a.m. 

 
 
 
______________________________       ______________________________ 
     Chris Brooks, Chairman          William J Buelow, Secretary 
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NUMBER  DATE                PAYEE DESCRIPTION  AMOUNT 

1008 01/30/20 Valley Bookkeeping FY 2019-20 1st-2nd Quarter Bookkeeping 
(July, Aug., Sept. 2019 and Oct., Nov., Dec. 2019) 300.00$                   

1009 01/30/20 Stetson Engineers Oct., Nov., Dec. 2019 Engineering Service 
(Task Order #1) 64,424.61$              

TOTAL 64,724.61$              

NUMBER  DATE                PAYEE DESCRIPTION  AMOUNT 

TOTAL -$                        

NUMBER  DATE                PAYEE DESCRIPTION  AMOUNT 

1010 03/25/20 Stetson Engineers Jan. 2020 Engineering Service 
(Task Order #1) 18,822.09$              

TOTAL 18,822.09$           

TOTAL THIS QUARTER: 83,546.70$    

GROUNDWATER SUSTAINABILTY AGENCY FOR THE WESTERN MANAGEMENT AREA (WMA)
IN THE SANTA YNEZ RIVER VALLEY GROUNDWATER BASIN

JANUARY 2020 WARRANT LIST FOR COMMITTEE APPROVAL

FEBRUARY 2020 WARRANT LIST FOR COMMITTEE APPROVAL

MARCH 2020 WARRANT LIST FOR COMMITTEE APPROVAL

S:\SUSTAINABLE GROUNDWATER MANAGEMENT\ACCOUNTING - GSA\AP - WMA\Warrants - WMA Page 1 of 1
WMA GSA Committee Meeting - May 20, 2020 
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ha

t p
ar

tic
ip

at
ed

 in
 th

e I
nf

or
m

al
 D

is
pu

te
 R

es
ol

ut
io

n 
pr

oc
es

s w
hi

ch
 

id
en

tif
ie

s 
th

re
e 

m
ed

ia
to

r 
ca

nd
id

at
es

,
al

l 
of

 w
ho

m
 m

us
t 

be
an

 a
tto

rn
ey

, 
en

gi
ne

er
,

or
 

hy
dr

og
eo

lo
gi

st
 e

xp
er

ie
nc

ed
 a

nd
 f

am
ili

ar
 w

ith
 S

G
M

A
,t

o 
m

ed
ia

te
 th

e 
D

is
pu

te
(“

Fo
rm

al
 

D
is

pu
te

 R
es

ol
ut

io
n”

).
Fu

rth
er

m
or

e,
 al

l m
ed

ia
to

r c
an

di
da

te
s m

us
t b

e u
nb

ia
se

d 
ne

ut
ra

ls
 w

ho
 

ar
e 

no
t p

ar
tic

ip
an

ts
 in

 a
ny

 o
f 

th
e 

G
SA

s 
in

 th
e 

B
as

in
 a

nd
 w

ho
 a

re
 n

ot
 o

ff
ic

ia
ls

, o
ff

ic
er

s, 
em

pl
oy

ee
s, 

co
nt

ra
ct

or
s, 

co
ns

ul
ta

nt
s, 

or
 a

ge
nt

s 
of

 a
ny

 o
f 

th
e 

Pa
rti

es
 t

o 
th

is
 A

gr
ee

m
en

t. 
 

W
ith

in
 te

n 
(1

0)
 d

ay
s 

of
 re

ce
iv

in
g 

a 
w

rit
te

n 
no

tif
ic

at
io

n 
of

 q
ua

lif
ie

d 
m

ed
ia

to
r c

an
di

da
te

s, 
al

l P
ar

tie
s t

ha
t e

le
ct

 to
 p

ar
tic

ip
at

e i
n 

su
ch

 F
or

m
al

 D
is

pu
te

 R
es

ol
ut

io
n 

m
ay

 p
ro

vi
de

 a 
w

rit
te

n 
re

sp
on

se
 c

on
se

nt
in

g
to

 o
ne

 o
r m

or
e 

of
 th

e 
m

ed
ia

to
r c

an
di

da
te

s 
or

id
en

tif
yi

ng
 u

p 
to

th
re

e 
ad

di
tio

na
l q

ua
lif

ie
d 

m
ed

ia
to

r c
an

di
da

te
s. 

 T
he

re
af

te
r,

if
a 

m
ed

ia
to

r i
s n

ot
 m

ut
ua

lly
-a

gr
ee

d 
up

on
 b

y 
sa

id
 p

ar
tic

ip
at

in
g 

Pa
rti

es
 fr

om
 th

e 
co

m
bi

ne
d 

lis
t w

ith
in

 fi
fte

en
(1

5)
 c

al
en

da
r d

ay
s,

ea
ch

 p
ar

ty
 s

ha
ll 

su
bm

it 
tw

o
po

te
nt

ia
l m

ed
ia

to
rs

 th
at

 th
ey

 w
ou

ld
ap

pr
ov

e 
an

d
a 

m
ed

ia
to

r 
sh

al
l b

e 
pi

ck
ed

 b
y 

a 
no

n-
pa

rty
 th

ro
ug

h 
ra

nd
om

 s
el

ec
tio

n 
fr

om
 th

e 
Pa

rti
es

’ c
om

bi
ne

d 
lis

ts 
of

 re
m

ai
ni

ng
 m

ed
ia

to
rs

.
O

nc
e 

in
iti

at
ed

, t
he

 m
ed

ia
tio

n 
sh

al
l b

e 
co

m
pl

et
ed

 w
ith

in
 3

0 
da

ys
.

(c
)

M
ed

ia
tio

n 
fe

es
, i

f a
ny

, s
ha

ll 
be

 d
iv

id
ed

 e
qu

al
ly

 a
m

on
g 

th
e 

Pa
rti

es
 th

at
 e

le
ct

 to
 b

e 
in

vo
lv

ed
 

in
 a

 m
ed

ia
tio

n 
pr

oc
es

s 
pu

rs
ua

nt
 t

o
Se

ct
io

n 
7(

b)
 a

bo
ve

.
Ea

ch
 P

ar
ty

 i
nv

ol
ve

d 
in

 t
he

 
m

ed
ia

tio
n 

sh
al

l b
e 

re
sp

on
si

bl
e 

fo
r i

ts
 o

w
n 

at
to

rn
ey

s’
 fe

es
 a

nd
 c

os
ts

.

(d
)

Th
is

 S
ec

tio
n 

7 
sh

al
l n

ot
 p

re
cl

ud
e 

an
y 

Pa
rty

 f
ro

m
 m

ee
tin

g 
an

d 
co

nf
er

rin
g 

w
ith

 a
ny

 o
th

er
 

Pa
rty

 o
r P

ar
tie

s 
to

 m
ut

ua
lly

 re
so

lv
e 

a 
di

sp
ut

e 
or

 c
la

im
 p

rio
r t

o 
re

qu
es

tin
g 

or
 p

ar
tic

ip
at

in
g 

in
th

e
m

ed
ia

tio
n

pr
oc

es
se

s d
es

cr
ib

ed
 in

 S
ec

tio
n 

7(
b)

 a
bo

ve
.

(e
)

Th
is

 S
ec

tio
n 

7 
sh

al
l n

ot
 p

re
cl

ud
e 

an
y 

Pa
rty

 fr
om

 se
ek

in
g 

a 
pr

el
im

in
ar

y 
in

ju
nc

tio
n 

or
 o

th
er

 
in

te
rlo

cu
to

ry
 re

lie
f i

f n
ec

es
sa

ry
to

 a
vo

id
 ir

re
pa

ra
bl

e 
ha

rm
 o

r d
am

ag
es

.

8.
In

de
m

ni
fic

at
io

n.
To

 th
e 

ex
te

nt
 a

ut
ho

riz
ed

 b
y 

la
w

, e
ac

h 
Pa

rty
sh

al
l d

ef
en

d,
 in

de
m

ni
fy

,a
nd

 
ho

ld
 h

ar
m

le
ss

 t
he

 o
th

er
 P

ar
tie

s
an

d 
th

ei
r 

re
sp

ec
tiv

e 
el

ec
te

d 
of

fic
ia

ls
, o

ff
ic

er
s, 

su
pe

rv
is

or
s, 

em
pl

oy
ee

s,
ag

en
ts

, 
co

nt
ra

ct
or

s, 
an

d 
co

ns
ul

ta
nt

s 
fr

om
 a

nd
 a

ga
in

st
 a

ny
 a

nd
 a

ll 
da

m
ag

es
, 

de
m

an
ds

, a
ct

io
ns

, c
la

im
s,

or
 li

ab
ili

tie
s 

fo
r t

he
 in

de
m

ni
fy

in
g 

Pa
rty

’s
ac

ts
 o

r o
m

is
si

on
s

ar
is

in
g

fr
om

 c
ar

ry
in

g
ou

t t
hi

s A
gr

ee
m

en
t.

9.
M

is
ce

lla
ne

ou
s/

G
en

er
al

 P
ro

vi
si

on
s.

(a
)

N
ot

ic
es

.
A

ny
 fo

rm
al

 n
ot

ic
e 

re
qu

ire
d

or
 o

th
er

 fo
rm

al
 c

om
m

un
ic

at
io

n 
gi

ve
n 

un
de

r t
he

 te
rm

s 
of

 th
is

 A
gr

ee
m

en
t s

ha
ll 

be
 in

 w
rit

in
g 

to
 a

ll 
of

 th
e 

Pa
rti

es
 a

nd
 sh

al
l b

e 
gi

ve
n 

pe
rs

on
al

ly
, b

y 
el

ec
tro

ni
c 

m
ai

l (
em

ai
l),

 o
r b

y 
ce

rti
fie

d 
m

ai
l, 

po
st

ag
e 

pr
ep

ai
d

an
d 

re
tu

rn
 re

ce
ip

t r
eq

ue
st

ed
. 
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Th
e 

da
te

 o
f 

re
ce

ip
t o

f 
an

y 
w

rit
te

n
no

tic
e

pr
ov

id
ed

 h
er

eu
nd

er
sh

al
l b

e 
th

e 
da

te
 o

f 
ac

tu
al

 
pe

rs
on

al
 se

rv
ic

e,
 o

re
m

ai
l, 

or
 th

re
e 

da
ys

 a
fte

r t
he

 p
os

tm
ar

k 
on

 c
er

tif
ie

d 
m

ai
l.

(b
)

En
tir

e A
gr

ee
m

en
t/A

m
en

dm
en

ts
/C

ou
nt

er
pa

rts
.

Th
is

 A
gr

ee
m

en
t i

nc
or

po
ra

te
s t

he
 en

tir
e 

an
d 

ex
cl

us
iv

e 
ag

re
em

en
t 

of
 t

he
 P

ar
tie

s 
w

ith
 r

es
pe

ct
 t

o 
th

e 
m

at
te

rs
 d

es
cr

ib
ed

 h
er

ei
n 

an
d 

su
pe

rs
ed

es
 a

ll 
pr

io
r 

ne
go

tia
tio

ns
 a

nd
 a

gr
ee

m
en

ts
 (

w
rit

te
n,

 o
ra

l, 
or

 o
th

er
w

is
e)

 r
el

at
ed

 
th

er
et

o,
 in

cl
ud

in
g 

th
e 

20
16

M
O

U
; p

ro
vi

de
d,

 h
ow

ev
er

, t
hi

s 
A

gr
ee

m
en

td
oe

s 
no

t a
m

en
d,

su
pe

rs
ed

e,
or

 m
od

ify
 th

e 
W

M
A

 M
O

A
, t

he
 C

M
A

 M
O

A
, o

r t
he

 E
M

A
 M

O
A

 a
s d

es
cr

ib
ed

 in
 

th
e R

ec
ita

ls
 ab

ov
e,

 as
 th

os
e d

oc
um

en
ts

m
ay

 b
e a

m
en

de
d 

or
 su

pp
le

m
en

te
d.

  T
hi

s A
gr

ee
m

en
t 

m
ay

 b
e 

am
en

de
d 

(in
cl

ud
in

g 
w

ith
ou

t 
lim

ita
tio

n 
to

 a
dd

 n
ew

 P
ar

tie
s)

 o
nl

y 
in

 a
 w

rit
in

g 
ex

ec
ut

ed
 b

y 
al

l 
of

th
e 

Pa
rti

es
. 

 T
hi

s 
A

gr
ee

m
en

t 
m

ay
 b

e 
ex

ec
ut

ed
 i

n 
tw

o 
or

 m
or

e 
co

un
te

rp
ar

ts
, e

ac
h 

of
 w

hi
ch

 s
ha

ll 
be

 d
ee

m
ed

 a
n 

or
ig

in
al

, b
ut

 a
ll 

of
 w

hi
ch

 to
ge

th
er

 s
ha

ll 
co

ns
tit

ut
e 

on
e 

an
d 

th
e 

sa
m

e 
in

st
ru

m
en

t.

(c
)

Te
rm

in
at

io
n/

W
ith

dr
aw

al
.

Th
is

 A
gr

ee
m

en
t s

ha
ll 

re
m

ai
n 

in
 e

ff
ec

t u
nl

es
s t

er
m

in
at

ed
 b

y 
th

e 
m

ut
ua

l c
on

se
nt

 o
f t

he
 P

ar
tie

s. 
 U

po
n 

30
 d

ay
s w

rit
te

n 
no

tic
e 

to
th

e
ot

he
rP

ar
tie

s, 
an

y 
Pa

rty
m

ay
 w

ith
dr

aw
 f

ro
m

 t
hi

s 
A

gr
ee

m
en

t, 
an

d 
th

e 
A

gr
ee

m
en

t 
sh

al
l 

re
m

ai
n 

in
 e

ff
ec

t 
fo

r 
th

e 
re

m
ai

ni
ng

 P
ar

tie
s. 

 N
o 

Pa
rty

 sh
al

l b
e l

ia
bl

e t
o 

an
y 

ot
he

r P
ar

ty
 fo

r e
le

ct
in

g
to

 w
ith

dr
aw

 fr
om

 
th

is
 A

gr
ee

m
en

t. 

(d
)

A
ss

ig
nm

en
t.

N
o 

rig
ht

s 
or

 d
ut

ie
s 

of
 a

ny
 o

f 
th

e 
Pa

rti
es

 u
nd

er
 t

hi
s 

A
gr

ee
m

en
t 

m
ay

 b
e 

as
si

gn
ed

 o
r d

el
eg

at
ed

 w
ith

ou
t t

he
 e

xp
re

ss
 p

rio
r w

rit
te

n 
co

ns
en

t o
f a

ll 
of

 th
e 

ot
he

r P
ar

tie
s, 

an
d 

an
y 

at
te

m
pt

 to
 a

ss
ig

n 
or

 d
el

eg
at

e 
su

ch
 r

ig
ht

s 
or

 d
ut

ie
s 

w
ith

ou
t s

uc
h 

w
rit

te
n 

co
ns

en
t 

sh
al

l b
e 

nu
ll 

an
d 

vo
id

.

(e
)

In
su

ra
nc

e.
Ea

ch
 P

ar
ty

 s
ha

ll 
m

ai
nt

ai
n 

its
 o

w
n 

in
su

ra
nc

e 
co

ve
ra

ge
 t

hr
ou

gh
 c

om
m

er
ci

al
 

in
su

ra
nc

e,
 s

el
f-

in
su

ra
nc

e,
or

 a
 c

om
bi

na
tio

n 
th

er
eo

f, 
ag

ai
ns

t 
an

y 
cl

ai
m

, 
ex

pe
ns

e 
co

st
, 

da
m

ag
e 

or
 l

ia
bi

lit
y 

ar
is

in
g 

ou
t 

of
 t

he
 p

er
fo

rm
an

ce
 o

f 
its

 r
es

po
ns

ib
ili

ty
 p

ur
su

an
t 

to
 t

hi
s 

A
gr

ee
m

en
t, 

to
 th

e 
ex

te
nt

 in
su

ra
bl

e.

(f
)

C
ou

ns
el

.
Th

e 
Pa

rti
es

 r
ec

og
ni

ze
 t

ha
t 

as
 o

f 
th

e 
Ef

fe
ct

iv
e 

D
at

e 
of

 t
hi

s
A

gr
ee

m
en

t,
in

de
pe

nd
en

t l
eg

al
 c

ou
ns

el
 h

as
 n

ot
 b

ee
n 

re
ta

in
ed

 to
 re

pr
es

en
t a

ny
 o

f t
he

 th
re

e 
G

SA
s

in
 th

e 
B

as
in

.  
U

nt
il 

su
ch

 ti
m

e 
as

 a
ny

 P
ar

ty
 m

ay
de

ci
de

 o
th

er
w

is
e

w
ith

in
 it

s 
so

le
 a

nd
 a

bs
ol

ut
e 

di
sc

re
tio

n,
 e

ac
h 

Pa
rty

ag
re

es
, i

n 
its

 i
nd

iv
id

ua
l c

ap
ac

ity
 a

nd
 a

s 
a 

m
em

be
r 

ag
en

cy
 o

f 
its

 
re

sp
ec

tiv
e

G
SA

, t
o 

ut
ili

ze
 it

s o
w

n 
le

ga
l c

ou
ns

el
 fo

r a
ll 

pu
rp

os
es

, i
nc

lu
di

ng
 b

ut
 n

ot
 li

m
ite

d 
to

 t
ho

se
 r

el
at

ed
 i

n 
an

y 
w

ay
 t

o 
co

m
pl

ia
nc

e 
w

ith
 S

G
M

A
 a

nd
 a

ny
 a

nd
 a

ll 
ot

he
r 

le
ga

l 
re

qu
ire

m
en

ts
, t

o 
re

ly
 ex

cl
us

iv
el

y 
up

on
 th

e l
eg

al
 a

dv
ic

e o
f i

ts
 o

w
n 

le
ga

l c
ou

ns
el

, a
nd

to
be

ar
 

al
l o

f 
its

 o
w

n 
fe

es
, c

os
ts

, a
nd

 e
xp

en
se

s 
fo

r 
le

ga
l c

ou
ns

el
, i

nc
lu

di
ng

 b
ut

 n
ot

 li
m

ite
d 

an
y 

ex
pe

rts
 o

r 
co

ns
ul

ta
nt

s 
re

ta
in

ed
 t

hr
ou

gh
 l

eg
al

 c
ou

ns
el

 o
n 

be
ha

lf 
of

 t
ha

t 
Pa

rty
. 

 T
hi

s 
ar

ra
ng

em
en

t s
ha

ll 
no

t b
e 

co
ns

tru
ed

 in
 a

ny
 w

ay
 to

 c
re

at
e 

an
 a

tto
rn

ey
-c

lie
nt

 re
la

tio
ns

hi
p 

or
 

a 
du

ty
 o

f 
lo

ya
lty

 b
et

w
ee

n 
an

 a
tto

rn
ey

 a
nd

 a
ny

 P
ar

ty
 o

th
er

 th
an

 th
e 

di
re

ct
 c

lie
nt

 o
f 

th
at

 
at

to
rn

ey
, a

nd
 n

o 
su

ch
 re

la
tio

ns
hi

p 
w

ill
 b

e 
de

em
ed

 to
 a

ris
e 

by
 im

pl
ic

at
io

n 
as

 a
 re

su
lt 

of
 th

is
 

 
8 

 

A
gr

ee
m

en
t. 

 T
he

 p
ro

vi
si

on
s 

of
 th

is
 S

ec
tio

n 
9(

f)
 s

ha
ll 

no
t b

e 
af

fe
ct

ed
 in

 th
e 

ev
en

t, 
if 

an
y,

 
th

at
 a

ny
 o

r a
ll 

of
 th

e 
G

SA
s i

n 
th

e 
B

as
in

 d
et

er
m

in
e(

s)
 to

 re
ta

in
 in

de
pe

nd
en

t l
eg

al
 c

ou
ns

el
.

(g
)

C
EQ

A
.

Th
e 

Pa
rti

es
 re

co
gn

iz
e 

an
d 

ag
re

e 
th

at
, p

ur
su

an
t t

o 
10

72
8.

6 
of

 th
e 

A
ct

 a
nd

 P
ub

lic
 

R
es

ou
rc

es
 C

od
e 

Se
ct

io
n 

21
06

5,
 n

ei
th

er
 th

is
 A

gr
ee

m
en

t n
or

 th
e 

pr
ep

ar
at

io
n 

or
 a

do
pt

io
n 

of
 

a 
G

SP
 c

on
st

itu
te

s a
 “

pr
oj

ec
t”

 o
r a

pp
ro

va
l o

f a
 p

ro
je

ct
 u

nd
er

 th
e 

C
al

ifo
rn

ia
 E

nv
iro

nm
en

ta
l 

Q
ua

lit
y 

A
ct

 (“
C

EQ
A

”)
 o

r t
he

 S
ta

te
 C

EQ
A

 G
ui

de
lin

es
.

(h
)

N
o 

Th
ird

-P
ar

ty
 B

en
ef

ic
ia

rie
s.

Th
is

 A
gr

ee
m

en
t i

s 
no

t i
nt

en
de

d 
an

d 
sh

al
l n

ot
 b

e 
co

ns
tru

ed
 

to
 c

on
fe

r a
ny

 b
en

ef
it 

or
 c

re
at

e 
an

y 
rig

ht
 fo

r a
ny

 th
ird

 p
ar

ty
, o

r t
o 

pr
ov

id
e 

th
e 

po
w

er
 o

r r
ig

ht
 

of
 a

 th
ird

 p
ar

ty
 to

 b
rin

g 
an

 a
ct

io
n 

to
 e

nf
or

ce
 a

ny
 o

f t
he

 te
rm

s o
f t

hi
s A

gr
ee

m
en

t.

(i)
A

tto
rn

ey
s’

 F
ee
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May 2020
Status Update
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1. SGMA & GSA Overview
2. Timeline & Milestones
3. Community Outreach
4. WMA Water
5. Technical Memorandums
6. Field Work
7. SkyTEM
8. Questions

Agenda
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Timeline

We are here
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Community Outreach
• 1st Quarterly 

Newsletter developed
• Distribute with water 

bills (paper and/or 
email)

• Digital Outreach
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WMA Water
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Geologic Model 
Technical Memorandum

• DRAFT Tech Memo in review 
by Staff

• Describes the software, data 
sources and assumptions 
used to build the model

• Outlines data gaps identified 
by the model 

• SkyTEM data may be used 
later to refine the model
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Geologic Model 
Technical Memorandum

• Why model the basin Geology?
• Geologic units inform where groundwater is present.
• Each geologic unit has specific properties that affect how 

groundwater moves through the basin.
• Understanding where groundwater is present and how it flows 

through the basin informs groundwater management.
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Geologic Model 
Technical Memorandum

Geologic units can be categorized into two broad categories:

1. Consolidated Rock
• underlies the ground-water basin and crops out in the 

surrounding hills
• Monterey Shale, Foxen, and Sisquoc Formations
• In terms of SGMA terminology forms the “definable bottom of 

the basin” and “lateral basin boundaries”

2. Unconsolidated Deposits
• Santa Ynez River Floodplain Alluvium – Upper Aquifer (River 

gravels, Younger alluvium)
• Upland Deposits Formations – Lower Aquifer (Terrace 

Deposits/Older Alluvium, Orcutt, Paso Robles, Careaga Sand)
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Geologic Model 
Technical Memorandum

• Modeling the geologic units (stratigraphy) as shown in this 
figure, helps us better understand and interpret geologic 
structures within the basin.

• Geologic structures in the basin include folds, faults, 
mountains and other features.

• Anticline and syncline folds

By Pearson Scott Foresman - Archives of Pearson Scott Foresman, donated to the Wikimedia 
Foundation, Public Domain, https://commons.wikimedia.org/w/index.php?curid=2572045
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Geologic Model 
Technical Memorandum

• Cross-section views of the WMA 
geologic model

• Visuals of folds in the WMA
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Geologic Model 
Technical Memorandum

• Aerial (overhead) view 
of the geologic model 
and incorporated data.

• Well boring information 
from publicly available 
resources.

• Cross-sections from 
previously published 
reports.

WMA GSA Committee Meeting - May 20, 2020 
Page 30



Data Management System
Technical Memorandum

• DRAFT Tech Memo in review 
by Staff.

• Describes the volume of 
data uploaded into the DMS 
(data index).

• Complement to the Data 
Management Plan.
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Field Work

Survey and field-verification 
of various items:
• Ground surface elevation
• Groundwater well 

locations
• Groundwater elevation 

measuring points
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SkyTEM

• Grant from DWR for SkyTEM work.

• Basin-wide mapping of geology and groundwater 
aquifers using Aerial Electromagnetic Method (AEM).

• The collected AEM data may be used to update the 
geologic model and subsequent technical studies.
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SkyTEM
• Instruments are attached to a low flying 

helicopter flying at ~100 feet above the 
ground surface, towing a large hoop that will 
transmit a weak electromagnetic field.

• The electromagnetic field interacts with the 
ground, and the ground response is measured 
using a set of receiver coils attached to the 
hoop.

• Additional SkyTEM info available on the 
website: https://www.santaynezwater.org/ae
m-survey-ema
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The Way Ahead

Next stop
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Questions?

WMA GSA Committee Meeting - May 20, 2020 
Page 36



May 2020
Status Update

WMA GSA Committee Meeting - May 20, 2020 
Page 37



 

DRAFT TECHNICAL MEMORANDUM 
2171 E. Francisco Blvd., Suite K • San Rafael, California • 94901 

TEL: (415) 457-0701   FAX: (415) 457-1638   e-mail: milesm@stetsonengineers.com 
 

 
TO: GSA Agency Staff 

WMA Committee 
CMA Committee 
 

DATE: May 5, 2020 

FROM: Stetson Engineers JOB NO: 2710/11 - Santa Ynez 
SGMA 

RE:    DRAFT Phase I Data Compilation for the Santa Ynez River Groundwater Basin 
Data Management System (WMA and CMA) 

INTRODUCTION 
This memorandum describes the first phase of data compilation collected and entered in to the 

data management system (DMS) developed for the Santa Ynez River Valley Groundwater Basin 

(SYRVGB) Western Management Area (WMA) and Central Management Area (CMA).  This is 

a first step in developing and implementing a Sustainable Groundwater Management Act 

(SGMA) plan for these portions of the SYRVGB.  It is anticipated that there will be additional 

phases of data that will be entered into the DMS.  After each phase of data entry, this 

memorandum will be updated. 

 

A description of the DMS was provided in the Data Management Plan (DMP), which included 

overall goals of the DMS, a description of the DMS platform, and how this addresses the needs 

of SGMA.  This memorandum provides a snapshot view of data collected and entered into the 

DMS as of March 2020. 
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DATA COLLECTION GOALS 

Different types of geologic and hydrogeologic data are required to prepare a Groundwater 

Sustainability Plan (GSP) that is compliant with the Sustainable Groundwater Management Act 

(SGMA) of 2014.  Data from Federal, State and Local agencies as well as private well owners 

were collected with the goal to prepare parts of the GSP including: 

 

1. Description of the basin, and basin characterization; 

2. Development of the preliminary water budget for the basin 

3. Preparation of the hydrogeological conceptual model. 

a. Development of three-dimensional (3-D) geological visualization tool.” 

4. Development of a groundwater flow model. 

a. Calibration of the groundwater model, to historical groundwater levels. 

5. Evaluation of additional data needs or data gaps; 

6. Data monitoring and recording relative to SGMA evaluation criteria and project and 

management goals.  

a. Chronic lowering of groundwater levels indicating a significant and unreasonable 

depletion of supply if continued over the planning and implementation horizon. 

b. Significant and unreasonable reduction of groundwater storage. 

c. Significant and unreasonable seawater intrusion. 

d. Significant and unreasonable degradation of water quality. 

e. Significant and unreasonable land subsidence. 

f. Depletion of interconnected surface water and groundwater that has significant and 

unreasonable adverse impacts on beneficial uses of the surface water. 

DMS UPDATES  
 

The DMP was made Draft Final on February 18, 2020.  There have been several updates and 

improvements to the DMS since the last revision of the DMP.  These include the following 

added features:  

 Direct connection to the map server for GIS desktop programs including ArcGIS and 

QGIS for authorized users was added to the DMS.  Previously users were required to use 

a web browser to access data hosted through the map server.   
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 A new “entity at a glance” feature was added which summarizes information from a 

single agency or other entity associated with the GSAs. 

 Modifications to email system for user notifications to improve email deliverability.  This 

included additional DNS and other configurations to meet requirements of “anti-spam” 

filters and unique requirements such as the plain-text requirement for .mil email 

addresses. 

 New feature that allows users to see how they’ve used the site, listing how many times 

they have logged over the last month, last six months, and all time. 

SUMMARY OF DATA ON DMS 
 

The focus of Phase I of data collection was geologic and hydrogeologic data which include direct 

measurements from agencies that monitor their respective groundwater systems.  This data 

includes well locations, static groundwater level data, and groundwater pumping or production 

data.  The following tables list data sets that were uploaded to the DMS. 

GROUNDWATER LEVEL DATA 

Type Summary Range Sites Records Description 

Monthly City of 
Buellton 

January 2003-
March 2019 

4 290 
Static water level reads from the City 
of Buellton. 

Monthly City of 
Lompoc 

March 1964-
June 2008 

10 3,504 
Static water level reads from the City 
of Lompoc provided as part of the 
HCI model. 

Monthly USBR 
October 1972-
December 2019 

58 38,556 

Groundwater elevation data reported 
in the USBR Cachuma project 
monthly reports.  Data was converted 
from NGVD29 to NAVD88, and 
includes source NGVD29 data. 

Monthly Vandenberg 
Village CSD 

July 1959-
October 2019 

9 2,194 
Static water level reads from 
Vandenberg Village CSD. 

Semiannual USGS NWIS 
January 1940 - 
June 2019 

2,150 76,712 
Groundwater data available from the 
USGS NWIS (entire Santa Ynez 
Valley). 

Semiannual 

County of 
Santa Barbara 
Water 
Agency 

March 2019 – 
October 2019 

113 150 

Groundwater elevation data provided 
by the County of Santa Barbara Water 
Agency.  CASGEM data is a subset of 
this. 
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GROUNDWATER PRODUCTION DATA 

Type Summary Range Sites Records Description 

Daily City of 
Buellton 

August 2007-
December 2017 

4 12,300 
Pumping records from the City of 
Buellton. 

Monthly City of 
Lompoc 

March 2003-
December 2013 

11 4,456 
Pumping records from the City of 
Lompoc provided as part of the HCI 
model and updates. 

Daily Vandenberg 
Village CSD 

July 2005-June 
2019 

3 10,027 
Daily pumping from Vandenberg 
Village CSD. 

Monthly 

DWR - 
Public Water 
System 
Statistics 

January 1994-
December 2018 

9  1,368 
Production records by public water 
system reported to DWR Water Use 
and Efficiency Branch. 

 

Daily groundwater production data is generally provided through the DMS interface as monthly 

totals. 

GROUNDWATER QUALITY DATA 

Type Summary Range Records Description 

Various Waterboard 
GAMA 

April 1911- 
October 2019 

22,312 
Selected water quality (TDS, Chloride, Sodium) 
from GeoTracker GAMA compilation.  Includes 
areas in the EMA. 

 

The above water quality data are in the database but are not available through the interface at this 

time. 

GEOSPATIAL DATA 

Type Summary Presented Description 

Management 
Area 

Project Extents GeoJSON 
Extents as posted to California Department of Water 
Resources.  Based on Buellton 118 Update 2018 basin 
boundaries. 

SYRWCD 
Annual Report 

Groundwater 
Divisions 

GeoJSON 
Extents of key groundwater basins as reported in the 41st 
Santa Ynez Annual Report. 

SYRWCD 
Annual Report 

Wells GeoJSON 
Locations of wells as reported in the 41st Santa Ynez 
Annual Report. 

Committee SYRWCD GeoJSON 
Extents of SYRWCD developed from the county 
surveyor in 2012. 

Committee Lompoc GeoJSON Extents of City of Lompoc. 

Committee 
Vandenberg 
Village CSD 

GeoJSON Extents of Vandenberg Village CSD. 

Committee Mission Hills CSD GeoJSON Extents of Mission Hills CSD. 
Committee Buellton GeoJSON Extents of City of Buellton. 
Committee Solvang GeoJSON Extents of City of Solvang. 
Committee ID#1 GeoJSON Extents of Improvement District No. 1. 
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Type Summary Presented Description 

General 
Location 

Streets 
Map Server 

(vector) 

Roads for the County of Santa Barbara.  Data was 
included with the County of Santa Barbara Parcel Data 
received in June 2019. 

General 
Location 

Railroads 
Map Server 

(vector) 
Railroad lines of the US sourced from the 2018 
TIGER/Line, a product of the US Census Bureau. 

Topography Topographic 
Contours (USGS) 

Map Server 
(vector) 

USGS 1:24,000 scale contours for 1 Degree Quadrangles 
of Santa Maria West, and Santa Maria East.  Sourced 
from the USGS from 7.5-minute contour maps. 

Topography Digital Elevation 
Model 

Map Server 
(raster, 

rendered as 
hillshade) 

Combined from three sources: 
1) 1m sourced from NED, covering the entire CMA, 

and the WMA (except portions of Burton Mesa). 
Survey from 2018-2019. 

2) 5m sourced from NOAA, covering the entire CMA 
and WMA.  Source date in 2002. 

3) 10m Digital Elevation Model (DEM) at 1/3 Arc-
Second Resolution, downloaded from USGS 
National Map.  Regional coverage of the 1 Degree 
Quadrangles of Santa Maria West, and Santa Maria 
East.  Source date in 2008. 

Surface Water Watersheds / 
Hydrologic Units 

GeoJSON 

The Watershed Boundary Dataset (WBD) is a seamless, 
national hydrologic unit (HU) dataset developed by the 
USGS.  Longer hydrologic unit codes (HUC) indicated a 
smaller watershed area.  These are the HUC8 “Subbasin,” 
HUC10 “Watershed,” and HUC12 “Subwatershed.”  
Sourced from the USGS. 

Surface Water Hydrography 
Map Server 

(vector) 

The National Hydrography Dataset (NHD) represents the 
water drainage network of the United States with features 
such as rivers, streams, canals, lakes, ponds, coastline, 
dams, and streamgages.  Sourced from the USGS. 

Survey 
Information 

Estimated 
Township/Ranges, 
Sections 

Map Server 
(vector) 

California Department of Water Resources Section fill.  
Township / Range dissolve.  Sourced from Well 
Completion Report Map Application, downloaded in 
2019.  Note, “official” BLM Cadastral Survey Program 
does not include Mexican Land Grants, which are 
majority of the WMA and CMA. 

Survey 
Information 

Mexican Land 
Grants 

GeoJSON Territory granted as part the Mexican Rancho system. 

Survey 
Information 

County of Santa 
Barbara 

Map Server 
(vector) 

Parcels extents as provided by the County of Santa 
Barbara as of June 2019. 

Reference Vandenberg AFB GeoJSON 
Extents of Vandenberg AFB developed from the County 
of Santa Barbara parcel data, as received in June 2019. 

 

In addition, to the above listed geospatial datasets, the DMS database includes specific site 

location information in the well table, surface water table, and USGS location table which are 

used to index the data tables such as water levels, water production, and water quality. 

GEOLOGIC MODEL GEOSPATIAL DATA 

Development of the hydrogeologic conceptual model included the review and compilation of 

production and monitoring well logs, and lithological logs from a variety of sources including 
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Department of Water Resources (DWR) and the County of Santa Barbara Department of 

Environmental Health Services (EHS).  The locations of available wells and boreholes were 

uploaded to the DMS.  Wells and well logs were selected to be uploaded based on a twofold 

approach to evaluate the usefulness of each log as follows: 

 

1. Identify and download available well logs for the basin from DWR.  DWR organizes 

well logs by sections.  Locations of deeper wells were identified, based upon information 

from the logs, and the lithology was determined.  There are 497 “deeper” wells identified 

in the basin.  The data from these wells are stored in a specific GIS layer specific to the 

deeper DWR wells. 

 

2. Identify and download available well logs for the basin from the Santa Barbara County 

Environmental Health Services (EHS).  EHS organizes well logs by parcel number.  

Wells for the CMA and WMA parcels were selected from the EHS files for the entire 

County.  To limit the potential for duplicates, only parcels without a DWR well log were 

reviewed.  There are 334 wells stored in a specific GIS layer specific to the EHS wells  

 

LINKED GEOSPATIAL DATA 

In addition to the geospatial data that are hosted on the DMS server, the DMS links to external 

geospatial data hosted by third parties.  Third-party data by nature are not controlled or managed by 

the DMS, so availability may be subject to change.  Data may be temporarily cached on the 

SYWATER server. 

 

Type Summary Presented Description 

Geologic Map 
Geologic map 
mosaic. 

Cache 
Mosaic of geological maps provided by the USGS 
National Geological Map Database (NGMDB). 

Crop Map 
Crop 
Classification. 

Cache 
DWR provided crop classification and land use for the 
2016 main season agricultural season. 

Hillshade USGS Hillshade Link 
Supplied by the USGS “The National Map.”  Hill shade 
features only. 

Hillshade Color Hillshade Link 
Supplied by Stamen Design.  Hill shading using quasi-
natural vegetation colors. 
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Type Summary Presented Description 

Orthoimagery NAIP 2012 Cache 

NAIP1 images from 2012 sourced from California 
Department of Fish and Wildlife images.  Most recent 
complete imagery for the basin: More recent NAIP from 
2014, 2016, and 2018 do not include portions of the 
WMA related to Vandenberg AFB. 

Orthoimagery NAIP 2018 Cache 

Natural color imagery sourced from California 
Department of Fish and Wildlife images from 2018.  
Does not include portions of the WMA related to 
Vandenberg AFB. 

Orthoimagery 
Color Infrared 

NAIP 2018 CIR Cache 

Color infrared sourced from California Department of 
Fish and Wildlife images from 2018.  Color infrared is 
used to identify vegetation.  Does not include portions of 
the WMA related to Vandenberg AFB. 

Orthoimagery NAIP 2010 Link 
Sourced from California Department of Fish and Wildlife 
images from 2010. 

Orthoimagery NAIP 2009 Link 
Sourced from California Department of Fish and Wildlife 
images from 2009. 

Orthoimagery NAIP 2005 Link 
Sourced from California Department of Fish and Wildlife 
images from 2005. 

Topography Map 
USGS 
Topography 

Link 
Supplied by the USGS “The National Map.”  Combined 
map showing roads, topographic contours, hill shade, and 
other map features. 

Road Map Open Street Map Link 
Supplied by Open Street Map.  Community based 
mapping project. 

 

LIBRARY OF REPORTS 

The consultant team reviewed available documents from a variety of sources including local 

agencies, state, federal and local entities.  As of January 23, 2020 there are 184 report entries 

related to the Santa Ynez groundwater basin.  Documents were sourced from the following list of 

report repositories. 

 Stetson Engineers physical and electronic libraries. 

o Including all Santa Ynez River Water Conservation District Annual Engineering 

and Survey Reports 

 Santa Ynez River Water Conservation District physical and electronic libraries. 

 Other documents as provided by the GSA Committee Agencies. 

                                                           
1 National Agriculture Imagery Program (NAIP) are captured by the US Department of Agriculture (USDA).  It 
consists of periodically acquired imagery at one-meter resolution, with an accuracy of six meters of ground control 
points.  In most cases only natural color imagery is used and provided. 
 
Natural color imagery means the color as presented matches the electromagnetic spectrum that was recorded, so the 
result image approximates what would be observed by a human observer.  This is opposite of pseudo-color such as 
color infrared where the recorded data for some range of electromagnetic spectrum is mapped to each of the red, 
green, and blue color channels 
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 Reference documents gathered by Tim Durbin in development of historical City of 

Lompoc groundwater model and model update. 

 USGS online publications warehouse, and map locations. 

 DWR libraries 

o Urban Water Management Plans 

o DWR Bulletins 

 General Plans 

 County of Santa Barbara Reports (Groundwater Reports) 

 

FUTURE DATA PHASES 

It is anticipated that there will be the additional future updates as additional data is provided and 

processed. 

ADDITIONAL AGENCY DATA 

GSA member agencies may provide additional data including pumping and water levels.  The 

Santa Ynez River Water Conservation District is digitizing historical groundwater pumping data 

from its paper archive files once compiled, this data will be uploaded to the DMS.  

GSA member agencies may provide additional water quality data.  The current water quality data 

from the Waterboard GeoTracker GAMA is a compilation of water quality from Federal and 

state of California sources, which includes data that all public water agencies submit to the State.  

Once compiled the additional water-quality data will be uploaded to the DMS. 

 

Data used to develop the water budget (not including groundwater data) will be uploaded to the 

DMS.  This includes USGS gaged surface flows, Santa Barbara County precipitation data, and a 

summary of imported water by the Central Coast Water Authority. 

COMPLETED GROUNDWATER MODEL AND WATER BUDGET 

Developing the groundwater model and water budget may result in the identification of 

additional data sources which could be used in other components of the GSP.  These additional 

data will be reviewed for potential inclusion in the DMS. 
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In addition some components of the model or model outputs as may also be uploaded to the 

DMS.  Examples could include the 3D visualization model and numeric groundwater model 

output, which may include modeled water levels for selected time periods. 

ONGOING FIELD WORK AND DATA COLLECTION 

Data collected from field efforts will be reviewed and incorporated into the DMS as appropriate.  

Anticipated field work includes a surveying effort to verify measuring point elevation and 

special location accuracy.  These survey data are required to meet SGMA standards and will be 

used for tracking land subsidence, water quality sampling, and future monitoring well installation 

projects.  There will also be an Aerial Electro-Magnetic (AEM) survey of the CMA and WMA, 

which will inform and update the Hydrogeologic Model of those areas.  Data from the AEM 

survey will be uploaded to the DMS. 
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1. INTRODUCTION

This technical memorandum is prepared as part of the hydrogeologic conceptual model (HCM) 
for the Western and Central Management Areas (WMA and CMA, respectively) Groundwater 
Sustainability Agencies1 (GSAs) within the larger Santa Ynez River Valley Groundwater Basin 
(SYRVGB). This technical memorandum focuses on the geologic units within the SYRVGB, and 
the subsurface geologic model built to visualize those units. The aquifer characteristics of these 
units are then considered in a separate study which correlates principal aquifers within the basin. 
This technical memo describes the modeled geologic units and existing literature that identifies 
the water-bearing tendency of each unit but does not include an in-depth principal aquifer analysis 
or discussion.  

The HCM is the conceptual understanding of the physical characteristics related to the regional 
hydrology, land use, geologic units and structures, groundwater quality, principal groundwater 
aquifers, and principle aquitards of the WMA and CMA portions of the SYRVGB (basin). 
Understanding the regional geologic setting and structural configuration is integral to conducting 
subsequent technical studies of the basin, including presence, absence and correlation of principal 
aquifers, identification of an appropriate monitoring network, numerical groundwater modeling, 
and identification of projects and management actions in accordance with the Sustainable 
Groundwater Management Act (SGMA). 

A detailed subsurface three-dimensional model of the geologic units and structures (model) that 
comprise the basin was developed from publicly available published reports and data sources from 
the WMA and CMA GSAs. The model is intended for use as a visualization tool to communicate 
the regional geologic setting to the WMA and CMA GSAs, as well as the public, in accordance 
with SGMA. Additionally, the model will be used in concert with the Water Budget and the Data 
Management System to identify potential data gaps within the basin where additional data 

1 This technical memorandum does not include the Eastern Management Area (EMA) GSA within the SYRVGB. 
The EMA GSA is supported by a different consulting team. 
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collection may be warranted. Furthermore, model elements may be exported to support subsequent 
technical studies conducted in the basin for incorporation into a SGMA compliant Groundwater 
Sustainability Plan (GSP), due to the California Department of Water Resources (DWR) in January 
of 2022.  

The remainder of this technical memorandum describes the geologic data and methodology used 
to build the model, including quality control methods implemented at the boundary of the CMA 
and EMA, for alignment with the model built by the EMA consultant team. Representative cross-
sections and maps included as figures in this technical memorandum are derived from the model.  

1.1 REGIONAL GEOLOGIC SETTING 

The regional geology for the basin has been previously described in various publicly available 
reports. The previous reports contain comprehensive studies and descriptions of the geological 
formations in and surrounding the WMA and CMA, herein referred to as the basin, when 
describing the regional geology. The basin is located within the Transverse Range geomorphic 
province of California (Figure 1), which is characterized by east-west striking, complexly folded 
and faulted bedrock formations. The basin is an east-west trending, linear, irregular structural 
depression between rugged mountain ranges and hills within the Transverse Range in Santa 
Barbara County, CA. The basin is bounded by the Purisima Hills on the northwest, the San Rafael 
Mountains on the northeast, the Santa Ynez Mountains on the south, and the Pacific Ocean on the 
west. Primary structural features of the basin include large anticline-syncline pairs. These large 
folds are evident in the rocks and deposits in the lowland between the folded and faulted Santa 
Ynez Mountains on the south and the faulted San Rafael Mountains on the north (Upson and 
Thomasson, 1951). Regional geology is included in a plan view on Figure 2.  

Geologic Formations Within the Basin 

The geologic formations that comprise the water-bearing aquifers are defined as those with 
sufficient permeability, storage potential, and groundwater quality to store and convey 
groundwater. The geologic formations present in the basin are described below under “Geologic 
Formations.” Further discussion of the water bearing characteristics of the aquifers is provided 
under “Aquifers.” Stratigraphic representation of geologic formations included in the model are 
included in Figures 3 and 4. 

Soils 
Although not strictly a geologic formation, soils found in the study area are important in that they 
blanket most of the area, support vegetation, and provide varying degrees of infiltration depending 
on their characteristics.  Soil typically vary with respect to the underlying geologic material. Soils 
underlain by consolidated deposits tend to be clayey loams, whereas soils underlain by 
unconsolidated deposits are typically sandy loams (Hydrologic Consultants, Inc., 1997 and 
references therein). Ultimately, both soils have formed from similar parent material, as the 
unconsolidated deposits are sourced from the erosion, transport and deposition of the underlying 
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and surrounding consolidated deposits (i.e., shales and sandstones) that comprise the surrounding 
mountains and hills (Upson and Thomasson, 1951; Hydrologic Consultants, Inc., 1997).   

River Channel Deposits (Qg) 
Qg occurs within the modern-day Santa Ynez River channel and consists of fine-to-coarse sand, 
gravels, and thin discontinuous lenses of clay and silt (Upson and Thomasson, 1951; Wilson, 1959; 
Miller, 1976; Bright et al., 1992).  The grain size typically decreases along the river’s reach, fining 
towards the ocean (Upson and Thomasson, 1951).  The Qg unit thickness ranges from 30-feet (ft) 
to 40-ft, with observations of localized deposits up to 70-ft thickness 6 miles west of the City of 
Buellton along the Santa Ynez River, however, these deposits are largely indistinguishable from 
the underlying alluvium (Upson and Thomasson, 1951).  The Qg in the geologic model is 
interpreted using the Dibblee geologic map and from borehole data and is generally thought to be 
hydraulically connected to the Qa, described below.  

Alluvium (fluvial-Qa) 
Qa is composed of a coarse sand upper member and a fine sand lower member which have been 
previously described by others (Dibblee, 1950; Upson and Thomasson, 1951; Wilson, 1959; Miller, 
1976; Bright et al., 1992). For the purposes of the geologic model described in Section 1.2 below, 
these units are not differentiated, and the alluvium was modeled as a single lithologic unit.  Qa is 
composed of unconsolidated, normally graded gravel and medium-to-very coarse sand, which 
grades upwards into fine to coarse sand with rare gravels, then fines vertically upwards into fine 
sand, silt and clay (Upson and Thomasson, 1951; Wilson, 1959; Miller, 1976; Bright et al., 1992; 
Fugro Consultants, INC., 2014). The thickness of Qa varies from approximately 30 to 90-ft in the 
Buellton Subarea (Upson and Wilson, 1951) to approximately 170-ft to 200-ft in the Lompoc plain 
(Dibblee, 1950; Upson and Thomasson, 1951; Evenson and Miller, 1963; Miller, 1976; Bright et 
al., 1992).  In sloped areas and drainages, the thickness of Qa varies from less than 10-ft to 50-ft 
(Fugro Consultants, INC., 2014). Qa is the principal source of groundwater in the Lompoc plain 
(Dibblee, 1950; Upson and Thomasson, 1951; Evenson and Miller, 1963; Miller, 1976; 
Berenbrock, 1988; Bright et al., 1992). 

Terrace Deposits / Older Alluvium (fluvial-Qoa) 
Qoa typically consists of unconsolidated to poorly consolidated sands and gravels with common 
silt and clay zones (Dibblee, 1950; Upson and Thomasson, 1951; Miller, 1976; Berenbrock, 1988; 
Bright et al., 1992).  Qoa thickness varies from 0-50-ft (Bright et al., 1992), up to 150-ft (Upson 
and Thomasson, 1951; Miller, 1976; Berenbrock, 1988). Qoa underlies alluvium (Qa) in most of 
the southern Lompoc plain and caps hilltops, benches and upland areas of the Santa Ynez River 
and major tributaries (Upson and Thomasson, 1951; Miller, 1976; Berenbrock, 1988; Bright et al., 
1992). 
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Orcutt Sand (eolian / nonmarine- Qo) 
Qo consists of unconsolidated, well sorted, coarse to medium sand and clayey sand with scattered 
pebbles and gravel stringers (Upson and Thomasson, 1951; Bright et al., 1992). The top of the 
formation is locally indurated in Lompoc Valley and Burton Mesa by iron oxides, whereas the 
basal portion contains well-rounded pebbles of quartzite, igneous rocks, and Monterey chert and 
shale (Dibblee, 1950).  Qo thickness varies from 0-300-ft (Upson and Thomasson, 1951; Evenson 
and Miller, 1963; Bright et al., 1992).  

Paso Robles Formation (Alluvial fans- QTp)  
QTp consists of poorly consolidated to unconsolidated, poorly sorted, gravels, sands, silts and 
clays (Dibblee, 1950; Upson and Thomasson, 1951; Wilson, 1959; Miller, 1976; Berenbrock, 1988; 
Bright et al., 1992; Yates, 2010).  QTp varies in thickness from 2,800-ft in the Santa Ynez subarea 
(Upson and Thomasson, 1951) 6.5 miles west  of the San Lucas Bridge, to 700-ft in Santa Rita 
Valley (Dibblee, 1950; Miller, 1976) and thins westward where it pinches out in the eastern 
Lompoc plain (Dibblee, 1950; Upson and Thomasson, 1951; Miller, 1976). 

QTp yields water to wells throughout the study area (Upson and Thomasson, 1951; Miller, 1976; 
Berenbrock, 1988; Bright et al.,1992) and is the principal water bearing unit in the basin near lake 
Cachuma and in the Santa Ynez uplands (Yates 2010). 

Careaga Sand (marine-Tca undifferentiated) 
Tca yields water and consists of massive, fine-to-coarse sand, with lenses of gravels and fossil 
shells (Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 1951; Wilson, 1959; 
Evenson and Miller, 1963; Miller, 1976). Clay and silt beds are characteristically absent, and the 
uniformity in grain-size and presence of seashells distinguish it from the overlying QTp (Dibblee, 
1950; Upson and Thomasson, 1951).  Tca is often differentiated into the upper coarse sand 
Graciosa Member (Tcag) and the lower, fine sand Cebada Member (Tcac), which have been 
described in literature (Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 
1951; Evenson and Miller, 1963; Miller, 1976; Berenbrock, 1988; Bright et al., 1992).  Tca 
thickness can vary from 450-ft to1000-ft (Upson and Thomasson, 1951), but is typically observed 
between 500-ft to 800-ft thickness in the Lompoc area, surrounding Lompoc hills, and in the 
Buellton area (Dibblee, 1950; Evenson and Miller, 1963; Miller, 1976). The Careaga Formation 
has been previously identified as an important aquifer within the SYRVGB (Hoffman, 2018). 

Aquifers 

Comprehensive studies of the water-bearing aquifers in the basin have been developed and 
published in numerous reports that are listed in the Geologic Data Sources section of this 
memorandum. The aquifers are typically categorized into two categories: Santa Ynez River 
floodplain alluvium and upland deposits formations (referred to in the Lompoc Area as an Upper 
Aquifer and Lower Aquifer) and are described in detail below.  
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Santa Ynez River Floodplain Alluvium – Upper Aquifer 
In the Lompoc Plain, the Santa Ynez River floodplain alluvium is referred to as the Upper Aquifer, 
which consists of Qg, and Qa. It has been divided into 3 parts (Bright et al., 1997) identified as the 
shallow, middle and main zones, described below. 

The Shallow Zone has an average thickness of 50-ft. It is composed of river channel deposits (30-
ft to 40-ft thick) and shallow upper alluvium deposits.  

The Middle Zone is composed of the lower portion of the upper alluvium (moderately permeable 
sand and gravel lenses interbedded with deposits of fine sand, silt, and clay). The interbedded fine 
sand, silt, and clay deposits confine or partly confine the sand and gravel lenses in the western, 
central, and northeastern plains. The thickness of sand and gravel lenses range from 5-ft to 40-ft.  

The Main Zone is located within the lower member of alluvium and consists of medium to coarse 
sand and gravel, separated from the upper aquifer zones by lenses of silt and clay. The Main Zone 
overlays the unconsolidated deposits that form the Lower Aquifer in the Lompoc plain. In the 
eastern and northwestern regions of the Lompoc plain, the silt and clay layers are less continuous 
or absent. As a result, groundwater moves freely between the zones of the Upper Aquifer. In the 
southern plain, the sand and gravel deposits in the main zone are absent. The fine sand deposits of 
the shallow and middle zones are also less continuous or absent (Upson and Thomasson, 1951). 

Upstream of the Lompoc Plain, the Santa Ynez River floodplain alluvium is often referred to just 
as the river alluvium (no zonation).  The thickness of the river alluvium generally averages up to 
70-ft (Upson and Thomasson, 1951). Because this unit overlies consolidated deposits that are non-
water bearing (see Section 1.1.2), the subflow in this unit is considered a part of the Santa Ynez 
River flow and is regulated by the State Water Resources Control Board as part of surface water 
rights. 

Upland Deposits Formations – Lower Aquifer 
In the Lompoc area, the upland deposits formations are referred to collectively as the “Lower 
Aquifer” and consist of undifferentiated Terrace Deposits/Older Alluvium  
(Qoa), Orcutt Sand (Qo) and the Careaga Sand (Tca). These deposits are present beneath the 
Lompoc uplands, the Upper Aquifer through the eastern portion of the Lompoc plain, and Lompoc 
terrace. 

The Paso Robles Formation (QTp) forms the Lower Aquifer beneath the Lompoc uplands and east 
river area of Lompoc plain. The Graciosa and Cebada Members of the Careaga Sand (Tca) are 
present beneath the Lompoc upland and most of the Lompoc plain. However, the Graciosa 
Member generally is absent or unsaturated. Where present, the Graciosa Member of the Careaga 
Sand (Tca) is the main producer of ground water in the Lower Aquifer. 

These same formations (Qoa, Qo, QTp, and Tca) also make up the aquifers in the Santa Rita 
Upland and Buellton Upland. 
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Geologic Formations Surrounding the Basin 

Additional Tertiary-Mesozoic age typically non-water-bearing bedrock units are present within 
and surrounding the basin. These units are important because they contribute to the geologic 
structure (Figure 5) of the basin and define the limits of the water-bearing aquifer units by limiting 
groundwater flow due to limited or non-permeability, reduced or no storage capacity, or poor 
groundwater quality. These constraining bedrock units within and surrounding the basin are 
included in the geologic model described in Section 1.2 and are described below. 

Tertiary-Mesozoic Rocks  
Tertiary-Mesozoic Rocks are consolidated non-water bearing units, all of marine origin. They 
consist of the near-shore marine Foxen, Sisquoc, and Monterey Formations. The Foxen Formation 
consists of light gray or tan massive claystone, siltstone, and/or mudstone (Dibblee, 1950; 
Woodring and Bramlette, 1950; Upson and Thomasson, 1951). The Sisquoc Formation is massive 
to very thin bedded, white diatomite and diatomaceous mudstones, with basal massive fine sands 
(Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 1951). The Monterey 
Formation, primarily known for its vast oil reserves, consists of variably bedded siliceous shale, 
diatomaceous mudstone, porcelaneous shale, chert, phosphatic shale, silty shale, limestone, and a 
basal clay altered tuff (Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 
1951).  

2. GEOLOGICAL MODEL 

2.1 MODEL USE AND INTENT 

The detailed subsurface three-dimensional model was developed as a visualization and 
communication tool to convey the regional geologic setting and confining features of the basin to 
WMA and CMA GSAs, and the public, in accordance with SGMA. Additionally, the model will 
be used in concert with the Water Budget and the DMS to identify potential data gaps within the 
basin where additional data collection may be warranted. Furthermore, model elements may be 
exported to support subsequent technical studies conducted in the basin for incorporation into a 
SGMA compliant Groundwater Sustainability Plan (GSP), due to the California Department of 
Water Resources (DWR) in January of 2022.  

2.2 MODELING APPROACH 

Modeling Software 

The software used for the model is Seequent’s Leapfrog Works (Leapfrog), an industry-standard 
geologic modeling software, designed to view and manage surface and subsurface data, build 
complex geologic models, visualize hydrogeological systems, understand the impact of water use, 
and provide jurisdictional authorities with tools to convey complex topics to the general public 
(Seequent, 2020).  
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Model Domain 

The geologic model domain boundaries (model extent) were selected to encompass the entirety of 
the WMA and CMA, and slightly overlapping the EMA to the east.  Ground surface elevations 
were defined using a combination of publicly available digital elevation models (DEM). Next, 
quantitative measurements for geologic units exposed at the ground surface were imported using 
existing literature and publicly available geologic maps. Contacts between those geologic units 
(surface between two different rock types) were defined as erosional or depositional, as the 
designation augments the model assumptions and subsurface interpolations. Once the contacts 
were defined, the volume between those contacts were filled according to the depositional 
environment, age of the geologic unit, and localized structure to form a complete geologic model. 
The data used to interpolate and interpret the geologic surfaces generated in 3D are described in 
detail in Section 1.2.3. Leapfrog’s interpolation algorithm and manual manipulation according to 
professional judgement were used to adjust surfaces, as appropriate. Structural elements were also 
incorporated from existing literature and publicly available geologic maps. The generated result is 
a detailed subsurface geometric rendering of the geologic contacts presented in the attached cross-
sections. 

Data Quality 

Data quality objectives include verification of alignment with existing literature and available 
geologic maps; and coordination with the EMA GSA and consultant team to review and confirm 
alignment between the modeled CMA/EMA boundary (boundary). To facilitate model alignment 
at the boundary, data review, modeling approach discussion and data sharing was conducted. The 
consultant teams for the CMA and EMA provided boundary data packages for review. Each 
consultant team reviewed the data received, organized and validated the data, then incorporated 
the data into their model to assess modeled boundary alignment. Geologic formations from 
locations were reviewed in both models, confirming assumptions across the boundary.  

2.3 GEOLOGIC DATA SOURCES 

Various publicly available data were sourced for compilation and assessment prior to incorporation 
into the model, described in detail below. 

Borehole Data 

Publicly available well bore and well completion information was obtained from the California 
Department of Water Resources (DWR) online inventory, the Santa Barbara County Public Health 
(CPH) historical paper well records, the Santa Ynez River Water Conservation District, and from 
the California Department of Oil and Gas and Geothermal Resources (CA DOGGR) open file 
report (USGS, 2010).  

The DWR online database consists of redacted well completion reports of varying quality, and 
map locations of varying accuracy. Available well completion reports within the study area were 
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obtained from the DWR online database using the DWR Well Completion Report Map Application 
and incorporated into a secure relational database for the purpose of building the model. Once the 
data were compiled, assessed and validated for their intended use, they were incorporated into the 
DMS prepared for the basin. The available well records are accompanied by a longitude and 
latitude provided by DWR; however, many records are simplified, and locations are centered in 
their respective township and range quadrant, within approximately one square miles of their 
actual location. Well locations were updated manually in GIS software using assessor parcel 
numbers (APN), hand-drawn maps, addresses, and other location information available in the well 
records. 

Available historical County EHS well records were obtained in paper format, the files were 
digitized, and pertinent data was extracted. Well records were evaluated for useful information and 
incorporated as appropriate into the model.  

Additional stratigraphic interpretations from 694 Oil and Gas wells were collected in digital format 
from the (USGS, 2010). The well information was sourced from the CA DOGGR records. These 
wells were originally interpreted to model the Santa Maria Basin and provide depositional trends 
and structural evolution of the basin.  

In total, 916 well records were used from the study area there to build the model, including 349 
DWR, 396 CPH, and 171 CA DOGGR well records. Of the total well records used, 518 well 
records are within the WMA and 221 are within the CMA. The geologic formations were 
transcribed from the DWR and CPH well logs for import to the geological model while 
interpretations from CA DOGGR were imported as interpreted. 

Surface Topography 

DEMs were used to provide a best estimate for ground surface elevation across the model domain. 
The primary DEM is based on USGS’s recently released regional FEMA LiDAR surveys related 
to 2018 post-fire surveys. This DEM was collected at 1-meter accuracy and represents a bare earth 
surface with trees and features removed. USGS standard 1-meter DEMs are produced exclusively 
from high resolution light detection and ranging (LiDAR). In areas where a 1-meter accuracy DEM 
is not available a 1/3 arc-second equivalent (approximately 10-meter accuracy) used instead.   

All DEMs were sourced from the National Map (TNM) via the USGS.  

• U.S. Geological Survey, 20190930, USGS NED one-meter x75y384 CA SoCal Wildfires B4 
2018 IMG 2019: U.S. Geological Survey. 

• U.S. Geological Survey, 20190924, USGS 13 arc-second n35w121 1 x 1 degree: U.S. 
Geological Survey. Sources for Descriptions of Geological Formations 

Surface Geology 

i The model is composed of publicly available geologic data from the Unites States 
Geological Survey (USGS).  Interpreted surface geology was publicly accessed via the 
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USGS Mapview database tool. Surface geology is comprised from the following USGS 
Quadrangles: 

• CMA: Solvang and Gaviota Quadrangle, Zaca Creek Quadrangle, Santa Rosa Hills and 
Sacate Quadrangle, and Los Alamos Quadrangle. 

• WMA: Lompoc Hills and Point Conception Quadrangle, Point Arguello and Tranquillon 
Mountain Quadrangle, and Lompoc and Surf Quadrangle. 

Subsurface geology was partially interpolated using surface contacts of geologic units, as well as 
structural data (dip and dip azimuth) present in each quadrangle. Subsurface geology was 
extrapolated from a combination of surface contacts and structural data points from the geologic 
quadrangle using Leapfrog software. 

The major formations shown in Figure 2 are described in Section 1.1 and included in the attached 
stratigraphic columns (Figures 3 and 4).  

Descriptions of Geological Formations 

There have been numerous investigations of geological formations of the basin by others in the 
past, some of which date back to the 1940s. Some of the more comprehensive reports for this area 
include the following:  

• Geology of Southwestern Santa Barbara County, California: Point Arguello, Lompoc, Point 
Conception, Los Olivos, and Gaviota Quadrangles (Dibblee, 1950) 

• Geology and Ground-Water Features of Point Arguello Naval Missile Facility Santa 
Barbara County California (Evenson and Miller, 1963) 

• Geology and Paleontology of The Santa Maria District California. USGS 222 (Woodring 
and Bramlette, 1950) 

• Evaluation of Ground-Water Flow and Solute Transport in the Lompoc Area, Santa 
Barbara County, California (Bright et al., 1997) 

• Preliminary Report on Water Storage Capacity of Unconsolidated Deposits Beneath 
Lompoc plain (Upson, 1943) 

• Geology and Water Resources of the Santa Ynez River Basin, Santa Barbara County, 
California: Water-Supply Paper 1107 (Upson and Thomasson, 1951) 

• Ground-Water Hydrology and Quality in The Lompoc Area, Santa Barbara County, 
California, 1987-88: U.S. Geological Survey Water-Resources Investigations Report 91-
4172 (Bright et al., 1992) 

• Ground-Water Appraisal of Santa Ynez River Basin, Santa Barbara County, California: 
U.S. Geological Survey Water-Supply Paper 1467 (Wilson, 1959) 
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• Development of A System of Models for The Lompoc Ground-Water Basin and Santa Ynez 
River (Hydrologic Consultants, Inc., 1997) 

• Ground-Water Resources in The Lompoc Area, Santa Barbara County, California (Miller, 
1976) 

• Phase I Services, Preliminary Geotechnical Engineering Study, East Cat Canyon Oil Field, 
Sisquoc Area, Santa Barbara County, California (Fugro Consultants, Inc., 2014) 

• Assessment of Groundwater Availability on the Santa Ynez Chumash Reservation (Yates, 
2010) 

• Digital tabulation of stratigraphic data from oil and gas wells in the Santa Maria Basin and 
surrounding areas, central California coast: U.S. Geological Survey Open-File Report 
2010–1129 (USGS, 2010) 

Cross Sections from Previous Reports 

An important and useful resource to build the model was the large number of existing geologic 
information and cross sections from previous studies and reports conducted in the basin. The 
selected reports include the following:  

• Geology of Southwestern Santa Barbara County, California: Point Arguello, Lompoc, Point 
Conception, Los Olivos, and Gaviota Quadrangles (Dibblee, 1950) 

• Geology and Water Resources of the Santa Ynez River Basin, Santa Barbara County, 
California: Water-Supply Paper 1107 (Upson and Thomasson, 1951) 

• Ground-Water Appraisal of Santa Ynez River Basin, Santa Barbara County, California: 
U.S. Geological Survey Water-Supply Paper 1467 (Wilson, 1959) 

• Ground-Water Hydrology and Quality in The Lompoc Area, Santa Barbara County, 
California, 1987-88: U.S. Geological Survey Water-Resources Investigations Report 91-
4172 (Bright et al., 1992) 

• Geologic Map of The Zaca Creek Quadrangle, Santa Barbara County, California (Dibblee, 
1993) 

• Geologic Map of The Los Alamos Quadrangle, Santa Barbara County, California (Dibblee, 
1993) 

• Evaluation of Ground-Water Flow and Solute Transport in the Lompoc Area, Santa 
Barbara County, California: Water-Resources Investigations Report 97-4056 (Bright et al., 
1997) 

• Development of A System of Models for The Lompoc Ground-Water Basin and Santa Ynez 
River (Hydrologic Consultants, Inc., 1997) 
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• Geophysical and Geotechnical Study Sewer Force Main Crossing, Santa Ynez River, 
Solvang, California (Fugro West, Inc., 2007) 

A total of 58 cross-sections from previous reports were digitized and imported into the model for 
visualization. The locations for the 58 cross-sections are included on Figure 6. The imported cross-
sections were assessed for their agreement with model elements and used to validate the modeled 
surfaces, thicknesses and presence within the basin. 

3. MODEL VISUALIZATIONS 

Views from the model are presented as Figures 2, 5, and 6. An aerial view of the outcropping 
geologic units and basin boundaries is presented as Figure 2. Generalized stratigraphic columns 
are presented as Figures 3 and 4. Cross-section views of the basin are presented in Figure 5. 
Figure 6 provides an aerial view of modeled data, including well locations, cross-sections and 
geologic formations. 

Figure 1: Site Location Map. Identifies basin location and geomorphic province information. 

Figure 2: Geological Map and GSA Boundaries. Figure 2 presents an aerial view of the 
outcropping geologic units and basin boundaries. Areas of interest include Lompoc Terrace, 
Lompoc Plain, and Lompoc Upland and are included for reference purposes. The cross sections 
A-A’ through G-G’ are also shown on the figure. 

Figures 3 and 4: Stratigraphic Columns (Shallow and Deep). These figures provide schematic 
stratigraphic columns with depths and short descriptions of each geologic formation.  

• The shallow stratigraphic columns provide detailed descriptions for shallow formations in 
the WMA and CMA areas to the depth of the Tca (approximately 1,300 ft below ground 
surface). 

• The deep column presents formation approximations from the surface to the Tm 
(approximately 9,000 ft below ground surface).   

Figures 5: Geologic Cross Sections.  

• Cross-section A-A’ extends from west-to-east along the Santa Ynez River through the 
Lompoc Plane and intersects with Cross sections B-B’ and C-C’. In this area consolidated 
formations form a westward plunging syncline which propagates through the WMA.  

• B-B’ is located on the west side of the WMA with a south-to-north orientation similar to 
sections C-C’ through G-G’. Consolidated formations form a repeated syncline/anticline 
fold system that extends to the north of the model.  

• C-C’ extends through the middle of the WMA through the Lompoc Plain and Lompoc 
Upland and continue the syncline/anticline fold structure observed in cross section B-B’.  

• D-D’ is located near the northern boundary between the WMA and CMA and displays a 
similar fold structure to cross section B-B’ and cross section C-C’.  
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• E-E’ extends across the Santa Ynez River at the southeast boundary between the WMA 
and CMA. The southern limb of the central syncline is observed at the northern end of 
cross section E-E’ along the north side of the Santa Ynez River. The middle and north 
portions of the section are mainly composed of consolidated rocks.  

• F-F’ transects through the CMA, south of Los Alamos. The central syncline continues 
through southeast of the model with the southern limb of the central syncline of 
consolidated rocks below the Santa Ynez River.  

• G-G’ is location on the east side of CMA which extends across the Santa Ynez River, 
through the City of Buellton and up through the Zaca Creek bed. Similar to cross section 

• F-F’, the southern limb of the central syncline is located in the south below the Santa Ynez 
River and the northern anticline repeating in the north below Zaca Creek.  

Figure 6: Available Data. Presents spatial distribution of available data resources incorporated 
into the model and potential data gaps, as described in additional detail below.  

4. DATA GAPS 

The model results will be used in concert with the Water Budget, the DMS and future additional 
technical studies conducted by others to identify potential data gaps within the basin and where 
additional data collection may be warranted. Data gaps may include lack of groundwater wells in 
portions of the basin, absence of ground surface elevation or groundwater measurement elevation 
for existing wells, inconsistent groundwater elevation measurements for a given well, long well 
screens that span multiple groundwater aquifers – providing insufficient or unreliable data, well 
screens that penetrate the river alluvium and do not represent principal aquifers, and other similar 
data gaps. Identification of data gaps within the model, paired with data gaps identified in other 
technical studies will be compiled and will inform recommendations for additional data gathering, 
as appropriate.  

As presented on Figure 6, available data incorporated into the geologic model includes 58 cross 
sections from existing literature and previously published reports, and data from 1,439 unique well 
borehole locations. Cross-sections presented on Figure 6 generally fit one of the three following 
categories: 

• Lompoc Plain: the majority of available historical cross sections transect the Lompoc Plain 
along the Santa Ynez River (west-to-east) or crossing the river (south-to-north), within and 
the WMA. 

• Long cross-sections: these transect the WMA (five) and CMA (two) from the Santa Ynez 
Mountains in the south, toward the San Antonio Creek Groundwater Basin in the north. 

• Short cross-sections: transect the Santa Ynez River in the WMA (four) and CMA (three).  

Although historical cross-sections are unavailable for the WMA/CMA boundary and are limited 
at the CMA/EMA boundary, well borehole data in those areas suggest that the model may 
sufficiently interpolate available borehole data, and data gaps in these two areas may not exist. 
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Well borehole data from the publicly available resources used in the model (i.e., well records from 
DWR, CPH, DOGGR, existing literature, and previously published reports) are distributed across 
most areas of the basin, with the following exceptions:   

• An approximate 5.4 square mile (mi2) area along the northern boundary of the CMA, 
northwest of the City of Buellton; and  

• An approximate 26 mi2 area within the Vandenberg Air Force Base, located in the 
northwest portion of the WMA, north of the Lompoc Upland and along the Pacific 
coastline. 

Historical borehole data for these two areas was not obtained from the publicly available 
resources searched and therefore, the lack of well borehole data in these areas may be considered 
a data gap. However, subsequent technical studies may determine that these areas are not 
necessarily vital to understanding and managing the groundwater flow regime of the SYRVGB, 
and additional data collection (advancement of well boring, or installation or well(s)) may not be 
necessary or recommended in these areas.   

Additional data collected by the DWR endorsed SkyTEM program will be useful in validating 
and refining the geological structure of the WMA and CMA in the model. SkyTEM uses the 
Aerial Electromagnetic method (AEM) to obtain large scale geophysical data, useful for 
interpreting geology and the presence/absence of groundwater. The collected SkyTEM geologic 
data may be useful to refine modeled extent of geologic units to a depth of approximately 1,000 
to 1,400 feet below the ground surface within the SYRVGW. The existing well borehole and 
cross-section data incorporated into the model and presented in this technical memorandum will 
be used to verify and interpret the SkyTEM survey results. The SkyTEM data may also be used 
to enhance subsequent technical studies, including numerical groundwater modeling to estimate 
the SYRVGB system, particularly the areas with data gaps (Figure 6), groundwater flow along 
the boundaries of the management areas, and along the Santa Ynez River and tributaries. 

 

* * * * * * 

Attachments 

Figure 1 Site Location Map 

Figure 2 Geologic Map and GSA Boundaries 

Figure 3 Shallow Stratigraphic Columns of Santa Ynez River Valley 

Figure 4 Deep Stratigraphic Column of Santa Ynez River Valley 

Figure 5 Geologic Cross Sections A-A’ through G-G’ 

Figure 6 Available Data Incorporated into Geologic Model 
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Legend Model Geology
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River-Channel Deposits (Qg): 
Coarse to fine sand, gravel and thin lenses of clay and silt;
occurs in the modern channel of Santa Ynez River.

Younger Alluvium (Qal): 
Unconsolidated sands, gravels, silts and clays. 

Older Alluvium (Qoa): 
Unconsolidated gravels, sand and silt.

Orcutt Sand (Qo): 
Unconsolidated, well sorted, coarse to medium grained sand 
and clayey sand with scattered pebbles/gravel stringers.

Paso Robles Formation (QTp): 
Weakly consolidated lenticular beds of clay, fine to 
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Weakly indurated, massive, fine to coarse-grained sand, with 
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Foxen Formation (Tf):
Massive claystone/ siltstone/ mudstone. 

Sisquoc Formation (Tsq):
Massive to very thin bedded, diatomaceous mudstone. 

Monterey Formation (Tm):
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