SJRRP Flow Bench Evaluation
February 12, 2016

The Restoration Administrator, as of February 4, 2016, recommends Restoration Flow releases
of 80 cfs past Gravelly Ford, beginning increases at Friant Dam on February 15, 2016 to reach
this target. Lack of flowage easements in the Eastside Bypass restricts flow below Sack Dam to 0
cfs. The combined release from Friant Dam, including Restoration Flows and holding contract
releases, will be increased to at least 180 cfs on February 15,2016 at 12:00 pm.

As of February 12, 2016:
1. Channel conveyance: Flow rates are below known conveyance thresholds.

2. Operations Conference Call: An operations call was held February 5, 2016. Operations
expressed concern regarding Mendota Pool Demand. It is not anticipated that Restoration
Flows will reach Mendota Pool.

3. Seepage Hotline Calls: The seepage hotline has received no calls in Water Year 2016.

4. Real-time wells: Groundwater monitoring well levels are below thresholds. These wells
do not restrict releases.

5. Priority wells: Weekly groundwater measurements in priority wells indicate no wells are
above thresholds (Table 1). These wells do not restrict releases.

6. Flow Stabilization: No flows have been released below Gravelly Ford since summer
2015.

7. Projected Groundwater Level Increases: Projected groundwater levels indicate that all
monitoring wells will remain below thresholds with the recommended Restoration Flow
releases.

8. Levees: The LSJILD has not identified any concerns.

9. Water Districts: The SIRECWA has not identified any operational concerns. Demand at
Mendota Pool is increasing due to pre-irrigation, and is not anticipated to restrict
Restoration Flow releases.

Analysis

All groundwater monitoring wells currently are currently below seepage thresholds. Modeled
groundwater levels resulting from the proposed Restoration Flows predict that all wells will
remain below thresholds with this flow increase. The SJRRP will continue weekly monitoring of
groundwater wells to track the impact of Restoration Flows, and will update this analysis if any
increases to Restoration Flows are recommended.
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Data

Field DepthCurrent = DWell + GSBuffer + LGBuffer (1)

Table shows the groundwater depth in seven real-time wells as of February 12, 2016 and ten
manual measurements from field staff as reported in the weekly groundwater report with a
publish date of February 12, 2016. Reclamation publishes the weekly groundwater report with
manual measurements via electronic well sounder and recent flow data on the STRRP website at:
http://www.restoresjr.net/flows/Groundwater/Groundwater.html. To calculate field depths,
Reclamation adds ground surface buffers and lateral gradient buffers to measured groundwater
depths in the well (Figure 1, Equation 1). A negative ground surface buffer indicates the ground
surface at the well is above the field ground surface elevation.

Field DepthCurrent = DWell + GSBuffer + LGBuffer (1)

Table 1: Well Data

1-Measured | 2-Ground | 3- Lat-eral 4 - Field 5 - Field
Well Reach g:;:lhnglw‘?;zﬁ S];J;?e cre Gl;z?;::t DGe[‘)Yh Threshold | Comment
(feet bgs) (feet) (feet) (feet bgs) (feet bgs)
FA-9 2A 18.8 -3.7 2.5 17.6 7.0 Acceptable
MW-09-47 2A 18.8 -3.5 33 18.6 7.0 Acceptable
MA-4 2A 20.5 -6.1 4.6 19.0 7.0 Acceptable
MW-09-49B 2A 15.9 -1.7 2.4 16.7 5.5 Acceptable
MW-09-54B 2B 18.9 -7.9 5.5 16.5 10.0 Acceptable
MW-09-55B 2B 11.5 -3.7 3.0 10.8 6.0 Acceptable
PZ-09-R3-5 3 12.1 -1.2 0.0 10.9 6.0 Acceptable
PZ-09-R3-6 3 10.8 -1.5 0.0 9.4 6.0 Acceptable
PZ-09-R3-7 3 9.2 -0.7 0.0 8.4 6.0 Acceptable
MW-10-75 3 23.0 -0.5 0.2 22.7 6.3 Acceptable
MW-11-130 4A 12.2 0.0 0.0 12.2 6.0 Acceptable
MW-14-208 4A 20.2 -2.1 0.0 18.1 5.0 Acceptable
MW-10-89 4A 25.2 -3.4 0.0 21.8 4.0 Acceptable
MW-10-92 4A 10.3 -2.6 0.0 7.7 5.6 Acceptable
MW-10-90 4B1 8.0 0.8 0.0 8.8 4.9 Acceptable
MW-10-94 4B1 18.5 0.0 1.0 194 6.0 Acceptable
MW-11-142 4B1 9.3 0.0 0.0 9.3 6.0 Acceptable

bgs = below ground surface; GW = groundwater;
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Figure 1: Conceptual Model for Increase in Stage Method

Table shows the anticipated flow rates used to evaluate future groundwater depths.
Reclamation calculated losses from Friant Dam to the Mendota Pool based on the long-term
pattern established by Exhibit B.

Table 2: Anticipated Change in Flows

Recent Flows Projected Flows for
(cfs) Evaluation (cfs)
Reach 1 120 180
Reach 2A 0 80
Reach 2B 0 0
Reach 3 130 130
Reach 4A 0 0
Reach 4B1 (ESB) 0 0

Table 3 shows the current and maximum rise in groundwater based on estimated changes in
river stage and the conceptual model shown in Figure 1. Field depths are calculated by taking the
most recent measurements from Table 1, adding the ground surface and the lateral gradient
buffer, and subtracting the maximum predicted stage increase (Equation 2).

Field DepthPredicted = Field DepthCurrent - WSELMax Increase (2)

See Figure 3 for the locations of these monitoring wells and pages 6 — 13 of this report for the
rating curves for each of the key wells from the San Joaquin HEC-RAS Model Documentation
Technical Memorandum (Mussetter Engineering, Inc., 2008), prepared for California Dept. of
Water Resources, Fresno, California. These rating curves are used to determine the maximum
predicted increase in water surface elevation (Figure 2).

File: 20160211 SJRRP Flow Bench Evaluation.docx
3of13



SJRRP Flow Bench Evaluation

February 12, 2016
Table 3: Predicted Groundwater Levels for Key Wells — Increase in Stage Method
2-

1 - Measured Ground | 3 -Lateral | 4 - Field 6 - Maximum | 7 - Predicted

Groundwater Surface Gradient GW Predicted Shallowest 5 - Field

Depth in Well Buffer Buffer Depth WSEL GW Depth Threshold

Well Reach (feet bgs) (feet) (feet) (feet bgs) | Increase (feet) (feet bgs) (feet bgs) Comment

FA-9 2A 18.8 -3.7 2.5 17.6 1.7 15.9 7.0 Acceptable
MW-09-47 2A 18.8 -3.5 33 18.6 1.7 16.9 7.0 Acceptable
MA-4 2A 20.5 -6.1 4.6 19.0 2.5 16.5 7.0 Acceptable
MW-09-49B 2A 15.9 -1.7 2.4 16.7 0.8 15.8 5.5 Acceptable
MW-09-54B 2B 18.9 -7.9 5.5 16.5 0.0 16.5 10.0 Acceptable
MW-09-55B 2B 11.5 -3.7 3.0 10.8 0.0 10.8 6.0 Acceptable
PZ-09-R3-5 12.1 -1.2 0.0 10.9 0.0 10.9 6.0 Acceptable
PZ-09-R3-6 10.8 -1.5 0.0 9.4 0.0 9.4 6.0 Acceptable
PZ-09-R3-7 9.2 -0.7 0.0 8.4 0.0 8.4 6.0 Acceptable
MW-10-75 23.0 -0.5 0.2 22.7 0.0 22.7 6.3 Acceptable
MW-11-130 4A 12.2 0.0 0.0 12.2 0.0 12.2 6.0 Acceptable
MW-14-208 4A 20.2 2.1 0.0 18.1 0.0 18.1 5.0 Acceptable
MW-10-89 4A 25.2 -3.4 0.0 21.8 0.0 21.8 4.0 Acceptable
MW-10-92 4A 10.3 -2.6 0.0 7.7 0.0 7.7 5.6 Acceptable
MW-10-90 4B1 8.0 0.8 0.0 8.8 0.0 8.8 4.9 Acceptable
MW-10-94 4B1 18.5 0.0 1.0 19.4 0.0 19.4 6.0 Acceptable
MW-11-142 4B1 9.3 0.0 0.0 9.3 0.0 9.3 6.0 Acceptable

bgs = below ground surface; GW = groundwater; WSEL = water surface elevation
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Figure 3: Key Monitoring Well Locations

File: 20160212 SJRRP Flow Bench Evaluation
50f15



February
12,2016

SJRRP Flow Bench Evaluation

FA-9 and MW-09-47

174

LI

//

Trr 1 1 [ rrr1r [ rr1r [ 111 [ T 177177

N o [o0] O < o
M~ M~ (o] O (o] (o)
— — — — — —

(1993) uonena|j aseying 1918\

T 171

160

000
008¢
009¢
10[0) 743
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
00vt
00¢T
0007
008
009
0[0)7
00¢

Flow (cfs)

MA-4

\

o [o0] O < o
M~ (o] (o) (o] (o]
i i i i i

(199)) uonyena|z aseying 1938/

160

0[00)7
008¢
009¢
00ve
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
0081
0091
[0}
00¢T
0007
008

009

0[0)7

00¢

Flow (cfs)

File: 20160211 SJRRP Flow Bench Evaluation.docx

6of 13



February
12,2016

SJRRP Flow Bench Evaluation

MW-09-49B

175

T T

o LN (@] LN
M~ O (o) LN
— — — —

(1994) uonens|j sdeying a1\

000t
008¢
009¢
0[0)43
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
00vt
00¢T
0007
008

009

00t

00¢

Flow (cfs)

MW-09-54B and MW-09-55B

Ne

168

T T T T [ TTT T T T TT T T 1T T rT T [ ®rr1 [ 1T 1T

S o8 O o0 O <
o O O wn mn uwm
4 4 I < <

166

(1994) uonens|j asejung Ja1e\

152

150

000
008¢
009¢
10[0) 43
00ce
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
00v1
00¢T
000T
008
009
00t
00¢

Flow (cfs)

File: 20160211 SJRRP Flow Bench Evaluation.docx

7of 13



February
12,2016

SJRRP Flow Bench Evaluation

PZ-09-R2B-1

159

158

N O n < n o
n wn mn wmn  n
L D I = L e |

(1994) uonens|j sdeying a1\

0[00}7
008¢
009¢
0[0)43
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
00vt
00¢T
0007
008

009

00t

00¢

Flow (cfs)

PZ-09-R2B-2

o
——0—v

oo b—O

00009

156

LN < o™ (g i
LN LN LN LN LN
i i i i —

(1994) uonens|j asejung Ja1e\

150

000
008¢
009¢
10(0) 43
00ce
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
00v1
00¢T
000T
008
009
00t
00¢

Flow (cfs)

File: 20160211 SJRRP Flow Bench Evaluation.docx

8of13



February
12,2016

SJRRP Flow Bench Evaluation
PZ-09-R3-5

- 000¥ - 000¥
- 008¢ - 008¢
- 009¢ - 009¢
- 00veE - 00veE
- 00¢e - 00ce
- 000€ - 000€
- 008¢ - 008¢
009¢ 009¢
- 00t¢ - 00v¢
- 00¢¢ - 00¢¢
©
000C — | o - 000¢
0081 S| % - 0081
z @
- 009T 3| 9 - 0091
T | N
- 00vt o - 00vt
- 00cT - 00cT
- 0001 - 0001
- 008 - 008
- 009 - 009
////« - 00v - 00v
- 00¢ N - 00¢
T T T T T T T T T T T T T T T UL o T T T 7T T T T T 1 1T [ 1 1 17T T T T 7T T T o
o 0] O < N o o o [e0] O < N o
< o o o o o < < o o™ (9] o o
i i i i i i i i i i i i i
(1939)) uonens|3 asepngs 121\ (193)) uonens|3 asepns Ja1e\

90f 13

Flow (cfs)
File: 20160211 SJRRP Flow Bench Evaluation.docx




February
12,2016

SJRRP Flow Bench Evaluation

PZ-09-R3-7

N o Q0 O <
< < (92] (92] ™M
— — — — —

(199)) uonrena|z aseying 118\

132

130

000
008¢
009¢
10[0)743
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
0ovt
00cT
0001
008

009

0[0)7

00¢

Flow (cfs)

MW-10-75

/

132

o o0 (o) < N o [e0]
o™ (@} (@} (@} (@} (gV] i
i i i i i i i

(199)) uonena|z aseying 1318\

116

000t
008¢
009¢
10[0)743
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
0ort
00cT
0001
008

009

00t

00¢

Flow (cfs)

File: 20160211 SJRRP Flow Bench Evaluation.docx
10 of 13



February
12,2016

SJRRP Flow Bench Evaluation

A —
[aa]
N~ L
9
(@)} L
o
W. L

////

TT T TTT T T T TTT T T TT T T TTT T T T
<t (@] o [e0] O < o o [0} o}
i — i o o o o o (@)} (@)}
i i i i i i i i

(1994) uonena|z aseying 118\

000} 7
008¢
009¢
0[0)43
00¢e
000¢
008¢
009¢
001¢
00¢¢
000¢
008T
0091
00vt
00¢T
0001
008
009
00t
00¢

Flow (cfs)

(*)}

8 L
= L
L |

=

/{
T T T T T T T I L —

o LN o LN o LN o
(@V] i i o o (@)} (o)}
i i i i i

(199)) uonena|z aseying 10318\

000
008¢
009¢
00ve
00¢e
000¢
008¢
009¢
00t¢
00¢¢
000¢
008T
0091
00v1
00<T
0001
008

009

00t

00¢

Flow (cfs)

File: 20160211 SJRRP Flow Bench Evaluation.docx
110of 13



February
12,2016

SJRRP Flow Bench Evaluation
MW-10-92

106

- 0007 - 000Y
- 008¢ - 008¢€
- 009¢€ - 009¢€
- 00vE - oove

00z€ - 00zE

000€ - 000¢€
- 008¢ - 008¢
- 0097 - 0092
- 00ve - oove
- 00zT - 002T
- 0007 . & - 0007
o081 8| § - 008T
Co0or 3 2 - 0091
SoopT v 2 - 00vT
- 0021 - o0zt
- 000T - 000T
- 008 - 008
- 009 - 009
- 00Y - 0%
- 00¢ - 007

UM N E— ) S R S G
g 8 8 & &8 & & & = 3 & o3 > > &
i i i — i

(1994) uonena|z aseying 1918\ (1993) uonena|z aseying 118\

12 0f 13

Flow (cfs)
File: 20160211 SJRRP Flow Bench Evaluation.docx




February
12,2016

SJRRP Flow Bench Evaluation

n
D
o
L]
3
=
©
c
©
<
<Q
o
L |
=
=
,,,,,,4,,ﬁ,j¢
o o 0 (o] < ()
o o (@)] (e)] (@)] (@)}
i i

(1994) uonena|j aseying 1318\

000v¥
008¢
009¢
0[0)43
00ce
000¢
008¢
009¢
00t¢
00¢¢
000¢
0081
0091
00}
00¢T
0007
008

009

00t

00¢

Flow (cfs)

File: 20160211 SJRRP Flow Bench Evaluation.docx
13 of 13



	20160211 SJRRP Flow Bench Evaluation
	20160211 SJRRP Flow Bench Evaluation.2
	20160211 SJRRP Flow Bench Evaluation.3



