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CV-SALTS Stakeholder Led Initiative
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Groundwater Quality

 Groundwater technical support to
CV-SALTS since 2009; many reports

e Today: Focus on “High Resolution”
report (2016; 3,168 pages mostly
figures along with many tables)

e Analyses and mapping for Region 5
including Central Valley Floor

e Constituents: Nitrate and Salt (TDS)
* Mapping

e Ambient Concentrations

e Predicted Concentrations (based on
actual/historical observations)

* Trends CV-SALTS: All Wells with

Publicly Available Salt &

Nitrate Data; 46,228 Wells

e Many without
construction info

Explanation
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Depth to Bottom of Upper Groundwater Zone
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e Delineated with numerous
datasets; focus on domestic
well depths




| Wells Used In Calculating
Upper and Lower Zones

Upper Zone Calculation
Datasets

» % @ DDW Wells

: @ Urban PWS (CVHM2)

@ Rural PWS (CVHM2)

@ Domestic Wells (CVHM2 Texture Dalabase)
Ag Wells** (CVHM2)

D Central Valley Extent

Weights for

|“CVHM2 Ag Well Pumping
Defined Every 1 sq mile

Data Layer Establishing Bottom
of Upper Zone

Domestic Wells Bottom 40%
Perforation

Farm Virtual Wells Top 10%
Perforation

Urban PWS Top 20%
Perforation
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Upper Zone Conceptual Cartoon

Interpolation for Each 1-Mile Sqg. Cell

® Domestic Well
O Farm Virtual Well (from USGS)
@ Urban PWS

@ Rural PWS
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¥ Domestic Top Perf + 100ft (4(% Sacramento Example

Top Perf
B <100
71101 - 200
1201 - 300
[ 301 - 400

I =400 Sacramento

Farm Virtual Top Perf (10%)

I <100
[]101 - 200
[]201 - 300 airfield
[ 201 - 400
I =400

Urban PWS Top Perf (20%)

I <100 —
1101 - 200

[1201 - 300
[ 201 - 400

I =400

Rural PWS Top Perf (20%)
B <100 Depth to Bottom of Upper Zone
[]101 - 200 (feet)

[]201 - 300 B 10 - 150

[ 301 - 400
I > 400 151 - 200

Public Supply Top Perf (10% 1301 - 450
< mn|0|o y Top (10%) a5t - 600
[]101 - 200 1601 - 750
[ 201 - 300 751 - 900

:3‘11[][; 400 _ B 001 - 1,500
-

Vacaville

Resultant Bottom of
Upper Zone




EXAMPLE CALCULATION: FOR EACH 1 MILE x 1 MILE CELL

®» -
< * Domestic Top Perf + 100ft (40%)
)
; ~289ft Example
| S | Sacra o

Cell Location
Farm Virtual Top Perf (10%)

Ao ..".\. Urban PWS Top Perf (20%)
o X
ol Rural PWS Top Perf (20%) Resultant Bottom of

\} * |

N . ') 8°-", Public Supply Top Perf (10%)
- }‘\ 146ft

(0.4 x 289ft) + (0.1 x 5671) + (0.2 x ) + (0.2 x 149ft) + (0.1 x 146ft) = 208ft

149ft Upper Zone 208ft




Depth to Bottom

of Upper Groundwater Zone

e Results of data interpretation

e Depth variable across Central Valley;

1 sg. mile interpretation

omestic

Monitoring

Well First Encountered G
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Oil and Gas
Well
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Production
Zone

= Sacramento Valley Groundwater
Basin (DWR 2016)

i San Joaquin Valley Groundwater
Basin (DWR 2016)

Groundwater Subbasins
[ (DWR 2016)

[ Corcoran Clay Extent

Depth to Bottom of Upper Zone (Feet)
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Characterization of Ambient
Nitrate and Salt in
Central Valley Groundwater




0 23 50 Miles

Avg. Well

NO3-N Conc.
Upper Zone

Wells with
Data Used in
CV Analyses

Average Well
Concentration
(Data: 2000-2016)

Upper Zone
NO3-N (mgiL)
® 01-25
® 26-50
Wells Used in Central Valley o 51-75
Floor Analyses o 7E-100
*  Wells With Nitrate Tests in Upper Zone @ =10

DWR 6118 Groundwater Basins

E SWRCEB Region 5

DWR B118 Groundwater Basinz

: SWRCB Region 5




- Sacramento Valley Groundwater
Basin (DWR 2016)
San Joaquin Valley Groundwater
Basin (DWR 2016)
Groundwater Subbasins

[ (DWR 20186)

Upper Zone Ambient Nitrate Concentration|
from CV-SALTS

| NO3-N (mg/L)
=25
26-50 ’X
5.1-7.5
i M
7.6 - 10.0 Miles
B - 100 0 20 40

— sacramento Valley Groundwater
Basin [DWR 2016)
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Basin [DWR 2016)
Groundwater Subbasins
[ (DWR 2016)
Lower Zone Ambient Nitrate
Concentration from CV-SALTS
MNO3-N (mg/L)
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] Sacramento Valley Groundwater
Basin (DWR 2016)

San Joaquin Valley Groundwater
Basin (DWR 2016)
Groundwater Subbasins

[ {DWR 2016)

Upper Zone Ambient Total Dissolved
Solids from CV-SALTS

5| TDS (mg/L)
Bl = 250
251 - 500 ’X
501 - 750
751 - 1000 Miles N
B - 1000 o 20 40

UPPER ZONE

] Sacramento Valley Groundwater
Basin (DWR 2016)
San Joaquin Valley Groundwater
Basin (DWR 2016)
Groundwater Subbasins

[ (DWR 2016)

Lower Zone Ambient Total Dissolved
Solids from CV-SALTS

sena - | TDS (mg/L)
Bl = 250
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B - 1000 O e
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a 25 50 Miles
I T B |

NITRATE-N
UPPER ZONE
TRENDS

Groundwater Quality
Trends

Upper Zone
NO3-N mg/L per year
v =210
-08-01
Do-04
D2Z2-1.0

s =10

No Trend or Insufficient Data

E SWRCE Region 5

E DWR B118 Groundwater Basins

0 23 30 Miles

N Y IR |

Groundwater Quality
Trends

All Wells
NO3-N mg/L per year
. =-1.0
0.9--0.1
Do-01
D2-10
* =10

Mo Trend or Insufficient Data

E SWRCE Region 5

E DWR B118 Groundwater Basins

NITRATE-N
ALL WELLS

TRENDS
0.2-1.0 mg/L/yr

T P \ @ >1.0 mg/L/yr




Predictions Based on

Historical Observations

NITRATE-N
UPPER ZONE
PREDICTED:
10 YEARS

NITRATE-N
UPPER ZONE
PREDICTED:
50 YEARS

Predicted Conditions
(Data: 2000-2016)
Upper Zone (50 years)
Nitrate (mg/L as N}
o2

B 25-50

51-75

Predicted Conditions
(Data: 2000-2016)

Upper Zone (10 years)
Nitrate (mg/L as N}
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76-100

.
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D DWR: 5118 Groundwater Basins

76-10.0
.
D SWRCB Region 5

D DWR: B118 Groundwater Basins
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Melion: Upper Zone Ambient Nitrate Concentration with Average Domestic Well Depths and Perforations by Section in Fresno Vicinity
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Domestic Wells Characterization
(Number and Depth)
with Nitrate Conditions:
Central Valley and Local Example




- Sacramento Valley Groundwater
Basin (DWR 2015)

— San Joaquin Valley Groundwater
Basin (DWR 2015)

Groundwater Subbasins
[ (DWR 2016)

Mumber of Domestic Wells by Section
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Kings Subbasin and Adjacent Basins
sttt

Madler a

Madera-Subbasin
(Critically Overdrafted)
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(Critically Overdrafted)

Kaweah Subbasin
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Domestlc Well Density by Section

H

‘%,_E 25-50 weIIs/sectlon
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Domestic Well Depth Density in Section

* | Total Number of Domestic Wells: 11
o\ Total Depth Minimum: 110 Feet
\| Total Depth Maximum: 349 Feet
Total Depth Average: 216 Feet

All Wells At Section Centroid

M14517EDS

| <5 wells/section

Explanation
Number of Domestic Wells by Section | v \\ .
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5-10 \\ Le oo
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Domestic Well Depths: Kings Subbasin

Domestic Well Depths in T/R-S's in Kings Subbasin

1200

Summary Statistics:
# Domestic Wells: 15,028

[ Min: 6ft
Max: 1800ft

| Median: 153ft

1000

600

Number of Wells

Average: 171ft
StDev: 84ft

400

200

0
10

20

30 »
40w

Domestic Well Depth (ft)




Avg. Domestic Well Depth by Section
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Ambient Conditions
(Data: 2000-2016)
[ celis With Data (1 sqmi)
Upper Zone

Nitrate (mg/L as N)
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UPPER ZONE | UPPER ZONE
PREDICTED N PREDICTED

10 YEARS |k . 7 S0YEARS

g..,m. Predicted Nitrate-N Conditions

Upper Zone (10 years) 5 10 Miles (10 yrs & 50 yrs; BaSEd on
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Groundwater Quality Trends
(Data: 2000-2016)
Upper Zone
NO3-N mg/L per year
® <o
-0.2--01
0.0-0.1
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® =0
® Mo Trend or Insufficient Data
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(Data: 2000-2016)
All Wells
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Upper Zone Ambient Nitrate-N and Domestic Well Density

Number of Domestic
Wells by Section

" 1 Dot =10 wells

. Domestic well

Ambient Nitrate
Concentrations*

0.1-2.5
26-5.0
51-7.5
7.6-10.0

10.1 - 152.1
*Upper Zone



Upper Zone Ambient Nitrate-N with Residential Water

System Boundaries and Domestic Wells

o, Number of Domestic
Wells by Section

" 1 Dot =10 wells
. Domestic well

Ambient Nitrate
Concentrations™

0.1-25
2.6-5.0
5.1-7.5
7.6-10.0

10.1 - 152.1

Residential Water
System Boundaries

e

*Upper Zone
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Conclusions

 Mapping of existing groundwater quality conditions (nitrate and
TDS) for Region 5 including Central Valley Floor

e Coordinate use of existing information with datasets previously
developed by others (other talks today)

 |dentify needs for more comprehensive statewide database of
water systems

e Explore additional details at local level for needs assessment
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