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1.0 Monitoring Methodology 1 

Sediment data collection was a joint effort among the California Department of Water 2 

Resources (DWR); U.S. Department of the Interior, Bureau of Reclamation 3 

(Reclamation), both the local field office and the Technical Service Center; and the 4 

U.S. Geological Survey (USGS). Data were collected in Reach 1 of the main stem of the 5 

San Joaquin River between Friant Dam and Gravelly Ford. Acquired sediment data will 6 

be used in the numerical modeling, gravel mobilization studies, and monitoring of bed 7 

material throughout Reach 1. 8 

1.1 Suspended Sediment 9 

During spring 2010 Interim Flows, USGS monitored suspended sediment and bedload 10 

eight times per site at five sites: 11 

 Highway 41 12 

 Skaggs Bridge 13 

 Gravelly Ford 14 

 Below the Chowchilla Bypass Bifurcation Structure (Below Bifurcation) 15 

 Near Mendota Dam 16 

During each site visit, USGS collected two sets of suspended sediment samples, two sets 17 

of bedload samples, and at least one streamflow measurement. USGS analyzed 18 

suspended sediment samples for the sand/fine split. 19 

Reclamation sampled suspended sediment at the same five sites on weeks when USGS 20 

did not sample, plus two additional tributary sites at Cottonwood Creek and Little Dry 21 

Creek during storm events. Reclamation sampled bedload at these two tributary sites and 22 

on the San Joaquin River at Highway 41 and Skaggs Bridge. 23 

All suspended sediment and bedload sampling was conducted according to USGS 24 

protocols. 25 

USGS tested instrumentation for suspended sediment and particle size distribution at the 26 

Gravelly Ford gaging station. The LISST-Streamside package manufactured by Sequoia 27 

Scientific consists of a laser-diffraction instrument on shore connected to a pumping 28 

system. Continuous records of concentration and particle size allow for a more detailed 29 

assessment of changes in sediment supply, especially during high-flow releases from 30 

Friant Dam. 31 

Sample analysis is conducted at the USGS Marina Sediment Laboratory. Preliminary data 32 

are presented in this appendix. 33 
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1.2 Bed Mobility 1 

The following section outlines the methodology used by DWR to collect bed 2 

mobility/sand transport data during spring 2010 Interim Flows. 3 

1.2.1 Procedure 4 

1. Conduct a boat-based field reconnaissance of Reaches 1A and 1B to determine 5 

those areas where data collection, sediment sampling, and field mapping are most 6 

likely to be required and to identify access requirements for those areas.  7 

2. Identify, map, and quantify potential overbank sand sources and the extent of 8 

inundation resulting from flows up to 8,000 cubic feet per second (cfs) (the 9 

objective release from Friant Dam), through a combination of aerial photographic 10 

analysis (2007 aerial photography) and field inspection. Field inspection will 11 

involve determination of sand deposit thicknesses through augering and sediment 12 

sampling to determine the gradation of the deposits. It is anticipated that between 13 

10 and 20 samples (average sample weight is about 20 pounds) will be collected 14 

and subsequently sieved. The footprint of the field investigation will be based on 15 

the inundation mapping up to a flow of 8,000 cfs. Based on the sediment 16 

gradations and the output from 1-dimensional hydraulic modeling, the identified 17 

overbank sand deposits will be screened (i.e., is > c) to determine potential 18 

availability. Where available, information on alluvial deposit thicknesses and 19 

characteristics (sand/gravel ratios) in Reaches 1A and 1B will be assembled from 20 

sand-and-gravel mining companies and reviewed. 21 

3. Field map the locations of bank erosion in Reaches 1A and 1B with a boat-based 22 

survey. At each identified location, the length of the site, the height of the bank 23 

and the gradation of the bank materials will be determined. As appropriate to the 24 

site, bank material gradations will be determined either by direct sampling and 25 

subsequent sieving or by a combination of direct field measurement and sampling 26 

of the finer (sand) fraction. It is anticipated that up to 20 samples (average weight 27 

20 pounds) will be collected for subsequent laboratory gradation analysis. Output 28 

from the SRH-2D model will be used to quantify bank shear, conduct incipient 29 

motion analyses of the bank materials, and rank the erosion sites. Where possible, 30 

bankline comparisons using graphical information systems will be conducted at 31 

each of the identified sites to provide gross estimates of the sediment volume and 32 

gradations contributed to the river over time. Bankline delineations by 33 

Reclamation will be used in this analysis, to the greatest extent possible. 34 

4. Output from the SRH-2D model will be used to identify reaches where there is 35 

sufficient energy to mobilize sand-sized bed material up to a flow of 8,000 cfs. 36 

Locations where energy is below critical will be eliminated from further 37 

consideration. For the remainder of the channel in Reaches 1A and 1B, significant 38 

sand deposits will be visually identified at low flows during a boat 39 

reconnaissance. The volume of identified in-channel sand deposits in Reaches 1A 40 

and 1B will be quantified by field measurement of the area (established by a grid) 41 

and thickness (by probing). About 15 samples (20 pounds per sample) will be 42 
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collected for subsequent gradation analysis. Additionally, in Reach 1B, because of 1 

the high sand content in the bed material, bed material samples will be collected 2 

and field sieved (about 20 samples at approximately 20 pounds per sample) to 3 

determine the sand content. The active bed thickness will be established by 4 

probing with a steel rod. A combination of data on bed area, bed thickness, and 5 

sand content will provide a first approximation of the volume of sand in bed 6 

material storage in Reach 1B.  7 

5. A number of active and inactive sand-and-gravel mining operations are located 8 

along the lengths of Reaches 1A and 1B. River capture of waste-product dumps in 9 

the 1997 flood may be responsible for a significant portion of the observed sand 10 

deposits in the reaches. Field inspection by boat will be used to identify, if any 11 

exist, locations where current and past mining operations may be actively or 12 

passively discharging sands to the river. If discharge sites are located, sampling of 13 

the bed material will be sampled upstream and downstream from the discharge 14 

location to quantify the impact of the sand discharge. It is estimated that up to five 15 

locations will be identified and two sediment samples (about 20 pounds per 16 

sample) will be recovered at each site for subsequent gradation analysis. 17 

6. Two tributaries enter the river within Reach 1A, Cottonwood Creek and Little 18 

Dry Creek. Field inspection of the lower reaches of both tributaries will be 19 

conducted to determine whether they are supplying a significant quantity of sand 20 

to the river. If it is determined that sediment is being delivered to the river from 21 

the tributaries, the bed material in the tributaries will be sampled (about five 22 

samples at about 20 pounds per sample) and the sand content will be determined. 23 

Estimates of sediment delivery to the river will be made based on evidence of 24 

sediment storage in the lower reaches of the tributaries. Irrigation return flows in 25 

Reaches 1A and 1B are also potential suppliers of sand to the river. Field 26 

inspection of all drain returns will be conducted to ascertain the characteristics of 27 

any sediments being delivered to the river. If field inspection indicates that sand is 28 

being delivered to the river, up to five samples (about 20 pounds per sample) will 29 

be collected to determine the sediment gradations. Estimates of return flows will 30 

be made and used to quantify sand input to the river. 31 

7. Based on the results from Tasks 1-5, identify the key sediment source areas and 32 

develop a long-term monitoring program to establish the relationship between 33 

flows, the amount of storage, and the quantity and trends in sand transport 34 

downstream from these areas. The monitoring plan may include additional 35 

suspended-sediment measurement sites that can be occupied during specific flow-36 

release periods. In developing the monitoring plan, the riffles at which gravel 37 

transport and sand infiltration studies were recommended under the Data 38 

Collection and Monitoring Plan that was developed for DWR by Mussetter 39 

Engineering, Inc. (August 2008) will be reassessed, and recommendations for 40 

relocating or enhancing those locations will be made. 41 

  42 
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2.0 Data 1 

The results from sediment sampling, bed profile surveys, and bed are presented in this 2 

section. 3 

Table D-1 describes landmark RM locations that were used for consistency purposes. 4 

References to RM locations presented in this document and its appendices are offsets 5 

from the list presented in Table D-1. 6 

  7 
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Table D-1. Features by River Mile 1 

SJRRP 
Project RM 

Type Description 
Distance 

(River Miles) 

 Begin Reach 1 (beginning of Project Area)  0 ״ 267.6

267.6 Facility  Friant Dam (Millerton) (MIL) 0 

267.4 Tributary  Cottonwood Creek Confluence  0.2 

266 Gage  San Joaquin River below Friant Dam (SJF)  1.6 

260.6 Tributary Little Dry Creek Confluence 7 

255.2 Crossing  California State Highway 41  12.4 

255.1 Gage  San Joaquin River at Highway 41 Bridge (H41)  12.5 

245.2 Crossing  Atchison Topeka Santa Fe Railroad  22.4 

243.1 Crossing  California State Highway 99  24.5 

240.7 Gage San Joaquin River at Donny Bridge (DNB)  26.9 

234.2 Crossing  California State Highway 145  33.4 

232.1 Gage  San Joaquin River at Skaggs Bridge (Skaggs)  35.5 

 End Reach 1 ï Begin Reach 2  38.6  ״ 229

227.6 Gage  San Joaquin River at Gravelly Ford (GRF)  40 

216 Facility  Chowchilla Bypass Bifurcation Structure  51.6 

216 Gage  San Joaquin River below bifurcation (SJB)  51.6 

211.8 Crossing  San Mateo Road 55.8 

204.6 Facility  Mendota Dam  63 

 End Reach 2 ï Begin Reach 3  63 ״ 204.6

202.1 Gage  San Joaquin River near Mendota (MEN) 65.5 

195.1 Crossing  Avenue 7 1/2 Bridge 72.5 

 End Reach 3 ï Begin Reach 4  85.6 ״ 182

182 Facility  Sack Dam  85.6 

181.5 Gage  San Joaquin River below Sack Dam  86.1 

173.9 Crossing  California State Highway 152  93.7 

169 Gage  San Joaquin River at top of Reach 4B (proposed)  98.6 

168.4 Facility  Reach 4B Headgates Crossing  99.2 

168.2 Gage  San Joaquin River at top of Reach 4B (proposed)  99.4 

168 Crossing  Indiana Avenue  99.6 

157.2 Crossing  Turner Island Road Bridge  110.4 

 End Reach 4 ï Begin Reach 5  131.8 ״ 135.8

132.8 Crossing  California State Highway 165  134.8 

125.1 Gage  San Joaquin at Fremont Ford Bridge (FFB)  142.5 

125.1 Crossing  California State Highway 140  142.5 

118.2 Facility  Temporary Fish Screen  149.4 

118.3 Gage  San Joaquin River at Hills Ferry (STC512)  149.3 

118.2 Crossing  Hills Ferry Road  149.4 

 End Reach 5 (end of Project Area)  149.4 ״ 118.2

Key: 2 
 not applicable 3 = ״
RM = River Mile 4 
SJRRP = San Joaquin River Restoration Program  5 
 6 
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2.1 Suspended Sediments 1 

The following section presents preliminary suspended sediment data collected by the 2 

USGS during spring 2010 Interim Flows. 3 

2.1.1 Highway 41 4 
Figure D-3 presents data collected at the Highway 41 suspended sediment monitoring site 5 

along the San Joaquin River during the spring 2010 Interim Flows period. 6 

 7 
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Figure D-3. U.S. Geological Survey Suspended Sediment Data Results for Highway 41 Monitoring Station 



 

 

 
2
.0

 D
a
ta

 

S
e
d

im
e
n
t 

P
u
b

lic
 D

ra
ft 

A
p
p

e
n
d

ix
 

D
-9

 ï
 M

a
rc

h
 2

0
1
1

 

 

 
Figure D-3. U.S, Geological Survey Suspended Sediment Data Results for Highway 41 Monitoring Station (contd.) 
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2.1.2 Skaggs Bridge 1 

Figure D-4 presents data collected at the Skaggs Bridge suspended sediment monitoring 2 

site along the San Joaquin River during the spring 2010 Interim Flows period.3 
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Figure D-4. U.S, Geological Survey Suspended Sediment Data Results for Skaggs Bridge Monitoring Station 
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Figure D-4. U.S. Geological Survey Suspended Sediment Data Results for Skaggs Bridge Monitoring Station (contd.) 
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Figure D-4. U.S, Geological Survey Suspended Sediment Data Results for Skaggs Bridge Monitoring Station (contd.) 
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2.1.3 Gravelly Ford 1 

 2 

Figure D-5 presents data collected at the Gravelly Ford suspended sediment monitoring 3 

site along the San Joaquin River during the spring 2010 Interim Flows period.4 
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Figure D-5. U.S. Geological Survey Suspended Sediment Data Results for Gravelly Ford Monitoring Station 
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Figure D-5. U.S, Geological Survey Suspended Sediment Data Results for Gravelly Ford Monitoring Station (contd.) 
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Figure D-5. U.S. Geological Survey Suspended Sediment Data Results for Gravelly Ford Monitoring Station (contd.) 






















































