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SJRRP Overview

A
* Restoration Goal
* To restore and maintain fishipopulations in “good
condition” in the main of the San Joaquin
River below Friant o‘the confluence of the
Merced River, inc naturally reproducing and
self-sustainin ations of salmon and other
fish.
* Water M ent Goal
* To red avoid adverse water supply impacts to
all @riant Division long-term contractors that
Qe ult from the Interim Flows and Restoration
Fl

ows provided for in the Settlement.




San Joaquin River, Restoration Releases from Friant Dam,
as Reported by Exhibit B of the Stipulation of Settlement'?
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1 - NRDC v Rodgers, Stipulation of Settlement, CIV N -88-1658 - LKK/GGH, Exhibit B. September 13, 2006
2 - Hydrographs reflect assumptions about seepage losses and tributary inflows which are specified in the settlement
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SJRRP Seepage l\/\anagementéssues
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Model Purpose

: —

# Predict change in seepagé&due to SJRRP flows

+* Determine areas Iikel)(éevemping high
water-table congi@&

+ Evaluate effectiweness of potential
manageme&&‘ns

* Provid %entitative information about
groun&ater flow system



Model Overview

[ ]
* Developed using IV\ODFLQﬁ'm Process
* 1,300-square-mile are
* 150-mile reach of t? Joaquin River

* April 1961 - Sep r2003
* Monthly stre iods
« Simulate res include

* 3-D aquit@r sediment texture

* S *water flow and stream-aquifer
int€raction

* Agricultural supply and demand







Model Hydrogeology

. A
* Well log data grouped irQ&ses
* Gravel
* Sand 6
+ Muddy Sand
* Clay \Q

*3-D datase loped using Transition-
Probabili é&ostatlstlcal Software (TPROGS)

+ Datas g apped onto model grid using HUF
packag



Combined Domains
San Joaquin River Restoration

Facies
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Combined Domains
San Joaquin River Restoration

B Gravel
[ ] Sand
] Muddy Sand
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Agricultural Supply and Daimand

—
# Simulated using USGS F cess
* Farm Process simulated camponents

* Precipitation
+ Surface water deli

* Groundwater @mg

* Plant uptak hallow groundwater

* Plant e\% nspiration
reci %

P n and irrigation runoff
D colation

%k
%
+ Andlots more!

* Farm Process data input using 28 subregions




» Non-routed surface water (FMP internal) CONJUNCTIVE USE

Runoff as rejected infiltration
or discharge to surface water
into stream network
(by linking UZF to SFR)

flow through deep

delayed recharge
(UZF internal)

Leading and
trailing waves
representing wetting
and drying fronts
for infiltration through
unsaturated zone
(UZF)

Vertical unsaturated

vadose zones equals

Vertical unsaturated
flow beneath streams
(SFR internal)

P Routed surface water (Link to SFR package) DELIVERIES

m==efp Groundwater pumping (Link to MNW package)
#» Groundwater pumping (FMP internal)

Transpiration and evaporation fed by o !()NJUNCTIVE USE
precipitation and irrigation (FMP intern \ LOSSES AND

RETURN FLOWS

H . Runoff (by FMP or
ff (FMP internal) UZF) discharge into
(FMP internal) stream network (by

linking FMP to SFR
or UZF to SFR)

Inefficient losses to
percolation equals  capillary
instant recharge fringe

(FMP internal)

a USGS

science for a changing world

Q&

Flows formulated by—

Farm Process (FMP)

Multi-Node Well Package (MNW)
Streamflow Routing Package (SFR)
Unsaturated-Zone Flow Package (UZF)

WY
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Model Calibration

N
* 55 CCID monitoring w&

* 78 DWR/USGS dat@se wells
*19 stream ﬂow




.-
§ ’
N
‘Y .
4
©
.l!
N 7
® i
. g
J0ST2EASIE00 M g
' Jer e ® >
CEID 140 ®
a ® ’
L\ N
-..P: --ﬁ‘«.
s® & EoE -
~A’ * ‘fl'
S14SA6E04A00AM
L) Y ; « - o &
i o
i B oy b
“ e i)
N
- e
&, k]
- 1 Y !
, L R .

¢  Stream Gage

alibration Well Group

CCID North

CCID South

Chowchilla

Merced

Fresno

Madera

Mendota

~ | &
o .
.
b
)
= 4
..
:
o
: R,
[ BN .
‘ R ¥an -
25 K
-

| L7 ) i o 3
Cepyright@ 2818 ESR]; belbsad, G2y




Groundwater Elevation (ft)
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Groundwater Elevation (ft)
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Groundwater Elevation (ft)
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Model Results — Water Use Rudget

« Inflows (Supply)

) : L
* Precipitation ‘
* Surface Water D? r

* Agricultural Gr water Pumping
take by Plants

* Groundwat
* Outﬂow;@and)
S

* Crop mptive Use

* Rq& o Streams
+* Pergolation to Groundwater
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-, Surface Water
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Evapotranspiration

Percolation

Runoff




Model Results — Groundwater

Budget

R
+ Qutflows g
te

* Municipal Ground Pumping
+ Agricultural Gr %ater Pumping
# Inflows '\Q
+ Net P@ion to Groundwater
* Net m Seepage to Groundwater
% I\Q bsurface Boundary Flow
* Change in Storage = Inflows - Outflows
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Model Result Maps

[ J
5
+* Groundwater elevat
* Depth to groun
+ Groundwater, rface water

i nteracti&}n@
QY
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P : Depth to Groundwater
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Stream Seepage
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Model Application

Impacts of SJRRP Flcws

[ J
. <&
+ Baseline
* No SJRRP flows 6
* Historical co %15 and hydrology

* Several sc@los with different SJRRP
flow routiyg and timings

Q\



Groundwater Level Cross Section at
Mariposa Bypass — January 1997
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Water Elevationinfeet

Groundwater Level Time Series near
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Potential Seepage Mitigation

Alternatives
[
A
+ Install slurry walls
* Insta interceptga@ns
* Install new p@ngwells




K=
-
|

S MW-11-142 & MW-10-1124 -

. ; . ‘r:".ﬂ‘ s
RAIRES ¥ $f : \ 2 ! ; £
a . ‘-‘\"‘3 [ w/,‘ ‘ : : i - 7 |

DT < » —
b |
MWR , g
viziotior S il ' |
_ < ’ . | . i A » ,n
Marip . L g
Proposed drain sump - L i imnm. - #.,l‘
& lift pump for inter- :ﬂ r ‘ ¢
ceptor pipeline and & - ; f
open drain (typical) & -
(MW-10-103) (MW.117153 - T
(MW-112154] -
e Proposed 34,540 L.F. interceptor pipeline, AE LN g
=" slurry wall, open drain or seepage berm T
MW-10-105 iy 0
N ()
MW-127172] G L
B R e 3, L | j!
w1014 —_— D 4 =
7 . > i [
: ), (OB %
- 3
& sicc 027 S S
iy - UDABIDN SR WS SIRW-T
1P M10'528

02000 4000 ege USBR Seepage Management Plan

SAN JOAQUIN RIVER Existing Flow Gage Richie lest Property Richie lest Property (PG 167)

RESTORATION PROGRAM

Weir ® Conceptual Drain Sump & Lift Pump Seepage Project Improvements

&  Existing Monitor Well = === Conceptual Facility FIGURE 6-2

4/2013 : G:\Clients\CDM BR Seepage\GIS\Map\Wells\improvements_iest.mxd



Legend

Drains or Wells
® est
® Pombo
® Rainbow
Slurry Walls

lest

Pombo

Rainbow

0

o o te® %0 %0000

M PO




Groundwater Elevation (ft, msl)
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